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AGRIOLIMACIDAE (GASTROPODA: PULMONATA) 
- A SYSTEMATIC MONOGRAPH 


Andrzej Wiktor 


Afusrnm afNütural HLstoru, Sieukiewivza 21, 60-335 Wroehiw, Poiaud 
e- ma il: a triktoriji biot. uu i. wnw.pl 

Abstract. — The present paper represents the first attempt to revise all taxa that compose the 
family A^iolimaciclae. It includes an extensive introduction characterizing the whole family with 
respect to anatomy, ecology, bionomicsand distribution as well as instructions how tocollect, dissect 
and preseiwe slug material. Each taxon from the rank of family to subspecies is provided with 
taxonomical data, a morphological description as well as information on bionomics, distribution, 
phylogcmy and affinity; original keys are included. The index comprises 123 taxa of species rank and 
over 110 names regardcHi as s>monyms. üne spcnies. namely Deroveras {Deroveras) bistimutatum, 
is described as ncwv for science. The paper has been based on over 40-year-iong field reseaj*ch of the 
author and his studies of both various niuseum mateiiai and own slugcollection (the world *s largest 
coliection of .Agriolimacidae depositcnl at the Museum of Naturai HistoP)', Wroclaw' University) w'hich 
has been built duringthat period. The lext has been illustratiHl with 830 drawings, mosl of which 
made by the author himself. depicting both the external appearance and anatomical characters of 
particular species. 


Key words. — Ta.\onomy, morpholo^', bionomics, di.stribution. classification, keys, Gastropoda, 
Pulmonata. .Agiiolimacidae of the w'orld. 
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iNTRODÜCTION 

Tlie faniily A^-iolimaciclae is llie most speeiose and Ihe 
widesl dislribuled slufî family. As molluses of entirely hidden 
shelL they are distinguished on the basis of external appear- 
anee and livin^ habits, and ealled Cîastropoda terrestria 
nuda. The name is inforinal, of no plaee in zoolo^eal 
systematies, nevertheless useful and therefore having its 
owii ecpnvalents in different lan^ages: slugs in Knglish, 
"Naektsehneeken’’ in German. ‘‘limaeiens'’ in Freneh. “babo- 
sas" in Spanish, “slizni” in Russian, “slimaki nagie" in 
Polish, ete. The name slugs eomprises nude (with externaJly 
invisible shell) land gastropods. The striking similarity 
between them, in spite of different origins, is aeeounted for 
by parallelism, whereas the similar appearanee has been 
gained as an adaptation to similar way of living, whieh 
enables sueeessful eompetition with snails having an 
external shell. The nudeness itself gives ihe slugs similar 
|)ossibilitiesof moving, hidingete. That is not only of eeologi- 
eal signifieanee: the knowledgeof tho.se adaplations is useful 
in pest slugeonlrol, in malerial eolleeting and in earrying 
out re.seareh, maintaininglheeolleetion ete, Oneof the main 
reasons why the author got engaged in Ihe study of slugs 
was thal those animals had almost always been treated 
marginally by malaeologists. riiere were only a few speeial- 
ists in tbis gi*oup of invertebrates, and those .seientists who 
devoted their energies to them usually studied different 
families often not related with one another and phviogeneti- 
eally remote, though with one eommon eharaeter whieh is 
mideness. 

I have studied .Vgiiolimaeidae, first those oeeurring in 
Poland and then also others. for over 40 years. Duiing that 
long period I have been gathering own material during 
fre(|uently pursued field studies. My field re.seareh has been 
of paramount im|)ortanee as it has enabled rne lo obseiwe 
those slugs in nalural eonditions of various habitats and 
different zones of tlieir ranges, and, whieh is e(|ually impor- 
tant, has resulted in tlie woiid’s largest eolleetion of this 
group of animals. Ilavingat my disposal representatlv(‘s of 
most speeies know n to .seienee in my own eolleetion, supple- 
mented with sp(Himens loaned from other museuins, has 
made it possible for me to prepare the present monogi’aph 
with the hope that it will faeilitate fiirther researeh in this 
realm rendering this gi’oup of animals better known. 

1. Gfnkkal Pakt 

1.1. Historv of researeh 

Although the history of researeh on .Agiiolimaeidae dates 
baek to the beginnings of malaeologieal study, as a system- 
atie unit in Ihe rank of separate family this gi-oupof inollu.ses 
appeared in the eonseiousness of systematieists as late as 
the lîKJOs. Originally. slugs were elassified as differently 
termed snails "withoul ashell*’. then amongümaeidae. i\('w 
speeiesof Ihese molliiscs weredeseribed in the whole histon 
of Ihe rolevant study. .Nevertheless, for a long lime very f('w 


of them were distinguished due to their laek of external 
eharaeters that would allow identifieation. Most of the old 
deseriptions take into aeeount only the body shape, eolor- 
ation and skin pattern. Nowadays al the base of systematies 
of all slugs lies anatomieal examination, espeeially of the 
reproduetive, alimentar>' and museular systems as well as 
organs of pallial eomplex. A marked progress in the knowl- 
edge of .Agi’iolimaeidae took plaee as late as the end of the 
lîlth eentury. The one to eome lo the fore was Cîerman 
zoologist Heinrieh Simroth, the inost distinguished expert in 
all Ciastropoda terrestria nuda. We are indebted to him not 
only for his reliablede.seriptionsand drawings, but first of all 
for his eritieal (waluation of morphologieal eharaeters, their 
proper ehoice for the purpose of syslematie eonsideralions. 
setting in order the morphologieal terminoIogV', and for his 
both numerous and voluminous papers whieh also deal with 
affiliation and distribution, For understandable rea.sons, not 
all the opinions and statements of this .seholar have stood 
the test of time. It has turned out, for instanee, that eonsider- 
ing body eoloralion siieh a systematieally essential eharae- 
ter, whieh was typieal of Simr^nh, is misleading. On the other 
hand, the importanee of the remaining traits with vshieh he 
used lo distinguish between taxa from the level of family up 
to sp(»eies is not only still aeknowh'dged, but not many 
others have been added, althoiigfi the number of reeently 
de.serlb(>d sp(*eies, eonfirmed by zo()gt*ogi*apbieal study, 
researeh using bioehemieal inethods or by diseovery of 
eertain n(*vv di.stinetive features, has been multiplied. Tp to 
the [ire.sent moment Simroth has remained a elassie in this 
field of study, unrivalled in the whole vvorld. The faet Ihat he 
used not to keep his ow n eolleetion is a heavT loss to seienee. 
There are relatively searee speeiniens of Ihe material he 
examin(*d. mostly the t\pes of the speeies he himself de- 
seribed, that have been jiresened. Larger .series of this 
material are available at three museums from whieh Simroth 
borrowed slug speeimens for examination. These are the 
e()ll(*etion kept in Sankt Petersburg. eomjirising material 
from Ihelerriton of Russia, the\'iennaeolleetion,eomj)osed 
mainly of material from the Halkans and Ihe former Turkey, 
and that of Rerlin with a unique sel of Agi’iolimaeidae from 
Abyssinia (j)resent Fthiopia). 

Foi* the developmenl of researeh in the field, of erueial 
imj)oiianee was the j)aj)er by Paul Messe (Iî)2()) entitl(*d ’ Die 
Xaeklsehneeken der palaearkti.sehen Region”. whieh, aj)art 
from being an attenipt to put systemalies into order, in- 
eluded a list of neaiiy all known names of genera and 
sj)eeies, a vast j)art of these already regarded as synonyms. 
Owingto this j)aj)er, eaeh eonseeutive malaeologisl had their 
work made enormously simplified. Although Hesse's knowl- 
(*dge of this gi'oup of invertebrates was praelieally based on 
literature. his synonymizations were in mosl part eorreel 
and his objeetivity amazing. R(‘gi*ettably. the author limited 
himself alinost exelusively to naines. It is a great pity that he 
did not provide his paper either with more eomprehensive 
eomments or a full list of referenees. .After the publieation of 
ihis masterpieee and the death of distinguished Simroth, 
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a period of almost complete stagnation in research on slugs, 
including Apiûoliniacidae, took place. A certain revival of 
malacological study was owed to a Hungarian, »ianosz 
Wagner (he often published as Hans Wapier). Most his 
publications fell on the H)3(ls. Wa^ier concerned himself 
mainly with Hungiaiw and the nei^dibouring countries, 
devotingf an extensive mono^'aph to that area (Wa^ier 
11)34-1935). 

l'he research so far discussed pertained nearly exclu- 
sively to the Palearctic. A valuable complement to the 
knowledjje of sluf^s. concerninf>*North America, was a mono- 
^•aph by Pilsbry (1948). In spite of the fact that this malaco- 
logisl occupied hiniself with .studyinj^ different ^-oups of 
molluscs, the fra^niient devoted to North-.Anierican 
.A^iolimacidae is entirely professional. After Woiid War II, 
startingfrom the 50s. the research on the family menlioned 
was nearly simultaneously developed by C. 0. \’an Kegleren 
.Altena (the Netherlands), H. E. Quick (Great Britain), 
Alexandru Grossu and flochita Lupu (Koumania), llya M. 
Likharev (Kussia) and myself (Poland). \'an Ke^eren .Altena 
left a series of publications, which, although not veiy much 
voluminous, represented a scientific contribution. 

Somewhat later the ^oup of sluj^ researchers was joined by 
Dr .Anton »1. de Winter (the Netheiiands), l)r dohan de Wilde 
(Bel^um), Prof. Folco Giusti and Dr Gioseppe Man^iiielii 
(Italy), Dr W. Wolf^in^ Kähle and Heike Keise (Germany), 
Prof. JoseCastillejo, DrTereza Kodii^ez. DrCaiiosGarrido 
and Dr Javier Iglesias (Spain), and Dr Maria Kosiiiska 
(F^jland). .Ali the malacoiofdsts mentioned devoted their 
usuaily numerous publications to .A^iolimacidae, which has 
considerabiy enriched our knowled^e of these slujjs. At the 
moment I am preparin^ the present mono^*aph for print, 
however, it is stiil far from bein^ satisfactoi*y. It may be 
illustrated by the fact that neariy each year new species are 
described, and, what is more, not oniy from ”exotic” coun- 
Iries but also from Turkey or (îreece. As far as bionomics is 
concerned. it is knouii in the case of a mere few species, 
most of them beingcompietely unknown in this respect. The 
function of some orgtins. e.g. rectai caecum or certain 
appenda^es on reproductive orfjans. is unknowTi. The same 
concerns distribution rang^es, which are bareiy knowm as 
well. 

1.2. Morphologv 

Before I proceed to discuss the morpholo^cal characters 
typical of the family .Ag’iolimacidae, I am pnngto pve some 
attention to the morphologv’ of (îastropoda terrestria nuda 
in g^enerai, as this ^-oup is distinguished not because of 
phyiogenetic reasons but due to their morphoiogicai specific- 
ity. The origin of slugs is unknowTî. There are no paleonto- 
logical data iilustratingthe process of "becomingsluggish" 
as referred to hy Solem (1974). This process musl have 
involved many systems; the sheil, when undergoing redue- 
tion, was losing its role and functional importance. At the 
same time, its features do not reflect the far-reaching 
changes in the morpholog>' of (he .soft body parts. .Among 


fossii evidence we find already reduced, fiat. lenticular shells 
testifying to nudeness, but the scarcity of their characters 
hinders determination of the affinity with Ihe fuliy developed 
sheiis of snails. The fossii shelis differ in shape, beingeither 
svTnmelrical or not, which indicaies that they have evolved 
from different tvpes of ancestral shells. How this process 
w’orked is obscure. There are no intermediate fossil forms. 
In other, related, families forms are known in which the shell 
is to various extent hidden under the mantle foids: there are 
also families that include forms with shells reduced to 
vaiious degree, up to full sluggishness. At present \\e can 
only specuiate about the sheii reduction process (Likharev 
and Wiktor 1979, 1980; Wiklor 1984). 

In many extanl slugs a tendency to shell reduction can be 
obseiTcd. In some the sheii becomes thin and fragile, while 
in others it eovers oniy the viseeral saek and is loo small to 
eontain the w hole animal. Ba.sed on morphologieai stiidies as 
well as bionomie and physiological obsenations of Ihe 
contemporarv’ slugs, one can attempt to examine the issue 
of becoming siuggish since there are numerous convincing 
proofs illustrating how the process was operating (see 
Likharevand Wiktor 1979,1980; Wiktor 1984).Thecommon- 
ness of shell occurrence in ali Moliusca testifies to (he fact 
that this is a primar>’ structure, its reduction or ioss Ixungof 
.secondary nature. Wlien simplified, the role of the sheli in 
gastropods consists: in a. protection of the body against 
environmental factors; b. constituting a skeleton as ii 
provides support for retractor muscles which act antagonis- 
tically relative to the mu.scular fibres pumpingconstitutional 
fluids that ailow the functioning of the so-called ‘hydro- 
skeietoir. .And thus the reduction of sheil results in lessen- 
ingof the body external protection against mechanical and 
chemical injuries, pollution et(*. Simultaneously, it changes 
the whole mechanics of movements as the role of retractors 
undergoes evident reduction wheivas the usage of constitu- 
lional fluids in making particuiar body parts firm or flabby 
increases. This system of hydroskeleton is particulariy weli- 
developed in hody integuments. The loss or reduction of 
a heav>’ and hard shell brings definite advantages, i.e. 
material is .saved, the w'eiglit of the body reduced, its elaslic- 
ity increased, which, consequently, gives higlier mobiiity and 
humidity, enables to enter tiglit crevices in which food may 
be found and which offer better protection, etc. .As a result of 
these new adaptations, slugs become animals of entirely 
different ecological properties, u.se different habitats and 
occupy different ecological niclies. 

Lînder land conditions nudeness has found a( least two 
applications: in the ca.se of herbivorous forms, which liave 
acquired a possibility to exploit new habitats and food 
resources that are difficult of acce.ss to snails; and in the 
case of predators, in which the reduction of shell allows 
large pieces of prey to be sw ailowed (Likharev and Wiktor 
1979, Wiktor 1984). In the former situation, the reduced shell 
has remained in tlie anterior hody part (Mg. 1), w hereas in 
the latter it has undergone a shift backward in conneclion 
with the e.xtension of the phamixwliich isa huntingappara- 
tus. Sluggishness has undoubtedly appeanHl a numbcr of 
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l'iîr. 1. Two iimin tNpos of (ransformation of Iht* snaii into thc* slug. Top - pre(iator>’, t)o(tom - hcrbi- anci omnivorous. (Aftcr Likharcv and Wiktor lil79) 


times in Ihe evolution of terrestrial gastropods in- 
dependently in nonrelated and distant fH'oups. It is a elassie 
example of parallelism. This phenomenon is not exlremely 
rare sinee out of over seventy families of Styhunmatophora 
presentlydistin^ished (Ihenumberdiffersdependingonthe 
malaeolojp^ist), at least a dozen or so are represented exelu- 
sively by nude forms, whieh is slugs. VVbat is more, some 
other families are eompo.sed both of snails with an exlernal 
shell and eompletely nude forms (Likharev and Wiktor 1Î)7U, 
Wiktor 1984). 

Agriolimaeidae are herbivorous slugs displaying 
a tendeney to pol\i)hag\’, and they are ranked with the first 
group above mentioned. 

The reduetion of shell in land gaslropods has heavily 
affected not only theirexternal appearanee and theway they 
mo\ e but also the general lopography of internal organs. The 
vi.seeral sae, so eharaeteristie of Cîastropoda, whieh forms a 
kind of hump, flattens and plunges into the foot (Pigs. 1-3). 
Kver\1hingundergt)es a ehange: the proportions, topography 
and appearanee of nearly all internal organs. The body 
lengthens, assuminga fusiform shape; the hump di.sappears; 
the mantle and ali the aecompanying organs (shell, pailial 
eomplex, museles) get redueed; the originai spiralization 
disappears giving way to a different t>pe of the organs 
arrangement. The whoie aiimentar>' eanal undergoes 
partieular modifieation. The resultant iaek of spaee forees 


di.sappearanee of spiraiizalion of the ascending intestinal 
loop, instead of whieh two (in Limaeidae even three) are 
formed. The loops of alimentary eanai are situated horizon- 
taily aiong the body and are oniy ineonspieuously twisted 
around the longitudinal axis of the animal, whieh has no 
eoiinterpart in the spiralization of snaii vi.seeral sae. 

Due to all those ehanges, .Agiiolimaeidae show themseives 
as a distinet gi’oup, different from other terrestriai .siugs wit h 
respeet to numerous morphoiogieal eharaeters for instanee. 

I.2.I. Kxternal morphologv' of .4griolimacidae 

Agi-iolimaeidae are fairiy smail terrestriai siugs, in 
exlreme eases their size ean be eonsidered average. Most 
attain mereiy 30-35 mm in iength and this is only when fully 
extended, for inslance when eraw iing (after pre.sen ation in 
aieohoi below’ 30 mm). These are only represenlatives of the 
genera KripüvkUlns and espeeialiy that ean be 

larger. The last mentioned ean be even as large as 53 mm in 
length. when alive probably reaehing ea 70 mm. In ali of 
them, during the iife span the sheii has no eontaet with the 
externai woiid as it is entirely hidden in a elosed ea\ity 
inside the mantie. Their body is more or iess spindle-shaped. 
taperingbaekward. Most have a fairly thiekset body (Dero- 
eeras, Fnreopeffts, Mef/alopelte, Lt/to/felte) (Fig. 4), and 
only the iargest ones (Kri/ttiekillns,Mesolitftax) are eleaiiy 
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‘2. i)iaf{i*ani of orj^n topoi^raphy in piilinonato snails: A - hoart auriclc; (’ - ccntral iicr\'ous syslcm = brain: (i - rcprocJuclivc syslcm; 
il - hcpalopancrcas = Ihcr. I - inlcstinc; K - kidncy; M(’ - mantlc cavily and lunjî; S - shcll; V - vcntriclc. (/Vflcr Wiktor li)S4) 


slender 4), reseinblin^in shape representatives of the 
elosely relal(*d family Limaeidae. The head is freely drawn 
out from under the mantle. bul when Ihe animal is irritat(*d. 
it ean be enlirely relraeted under Ihe mantle, whieh in most 
speeies ean be bent aside with enerfîelie movemenls. Hidinfj 
of the head is |)resumably aimed at proteetion of ils delieale 
orf^ins from damaj^e eaused by a predator for inslance. 
Between the head and the plaee where the mantle is 
aeereled there is a nape, its border on the head side 
nondefinable. Kxeept ïovMfyaioprlie, in whieh the wholeof 
baek is eovered by this orj^an, the mantle oeeupies only the 


anterior body seetion, its posterior marfdn reaehinf^at most 
body half. The mantle is posteriorly aeereted to the baek and 
it is only in Mrf/aiopriir (hat it ean be bent up from eaeh 
side. In all the families other than the one mention(»d. the 
size of the inantle is eonsiderably sinaller. the or^an eover- 
ing merely V;, of the entire body leiif^h or even less 
(Krffnirkiiins, Mesoiint(Lr). In all Ap‘ioliniaeidae (he 
mantle is oval in outline. nearly symmetrieal as it only 
ineonspieously narrows anlerad. In all. on the manlle right 
side pneumostom (spiraeulum) is situated. Around it there 
is a eireular plate (P4^. 4-5), distinfTuishable by a smooth 










'"ll 1 









Fijî. .’I. I )iuin‘ani of ori^an topoKrapliy in Ai/riülimfi.r. A - hcart auriclc; (’ - ccntral ncnous systcni = brain; (J - rcproduct ivc systcni; 11 - hcpatopuncrcas = livcr; 
I - intcstinc; K - kidncy; MC - nianllc ca\ily and lunij: S - shcll; V’ - vcnlrkic. (.Vftcr Wiktor lbS4) 
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KRYNICKILLUS 


MESOLIMAX 


Fip. 4. Kxtorniil upiK'amncv of represcntativos of partieular p?L‘nera of 
A^iolimaeidue, drawings on the lefl showing Ihe arrangenient id NvrlnkJes 
on the sole surfaee. (Diagram - orijj.) 

siirface and, inosl frequently» a paler colour. The plate is 
usually well visible, only in MesoUwax bein^ poorly devel- 
oped. In some species of the genus Deroeeras and all 
Kri/aiekUlns, on the ri^t side of inantle a poorly marked 
groove runs anterad from the rear end (Figs. 805-^S0(3). In 
Deroeeras, if present, it becomes perceivable only after 


preservation, reaching merely the plate around pneumo- 
stom. In Krj/niekUlns the groove passes by the upper 
margin of the plale around spiraculuin and, arching in Ihe 
anterior section of manlle, reaches the line correspondingto 
the body axis. In live specimens the mantle’s surface is 
covered by concentric mobile wTinkJes. WTien Ihe animal is 
dead, the wTinkJes disappear completely, the surface of the 
mantle becoming smooth. More posterad there is a section 
referred to as the part beyond the mantle. In all Agi’iolimac- 
idae it cuneately narrow s posterad, beingeither more or less 
pointed at the end or, like in some assuminglhe 

shape of a fin as the hind end of the animal is conspicuously 
laterally constricted. In the latter case, the slug seen from 
a side makes an impression as if its posterior end were 
vertically truncated. It may be especially well-visible in 
presened speciinens when they are fuUy extended. 
A vestigial keel runs medially on back along the posterior 
body section (Figs. 4-5). It is short in all Agriolimacidae, 
except L ytopeite, coveringat most half the distance between 
the rear end of Ihe body and the posterior mantle margin. 
The sides and upper section of the whole parl beyond Ihe 
mantle are covered by moderately proiruding wTinkJes, 
between which Ihere are furrows producing a reticulate 
pattern. The furrows are arranged longitudinally, only on 
sides gently descending towards the bottom. There are 
relatively few of them (in comparison with e.g. ümacidae). 
Between the medial line of the back and the pneumostom 



Fig. 5. KxternaJ appearance of DfrfH'rras: A - anterior lentaelc; K - keeJ; .M - nioulli; MA - mantle: 0 - optie tcntaele = omniatophore = ommatophorus; 

P - pneumostom: KJ - |M>ru.s gtuiitalis = genital opening: S - .sole. (Orig.) 
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Iheir lumiber exeeeds (en (usually 12-15). In the ease of 
A^’iolimaeidae (he nuinber of furrows does no( seem of 
taxonomie importanee. Above the foot mar^n, parallellingit, 
two longitudinal jîrooves run. Like in mosi other slugs, it is 
diffieiilt to morphologieally delineate the foot. The organ is 
flattened, ribbon-like, usually ealled a ‘*sole’'. Its museular 
system is an important taxonomie eharaeter. It ean be best 
obsened in slightly wiped aleohol-presened speeimens. In 
oblique light, its surfaee struetures are well-pereeivable. In 
all AgiMolimaeidae.likein thewholesuperfamilyLimaeoidea, 
the soie is dhided by two longitudinai gi’ooves into a mediai 
and two iateral zones (Figs. 4-5). An exeeption is the genus 
Mi\s(jlhn(u\ in whieh the lateral zones are additionaliy 
divided longitudinaliy by two (J/. bridnh) or five (4/. csche- 
richi) shallower and more deiieale furrows (Fig. 4). irre- 
speetive of these longitudinal gi-ooves, in aii Agriolimaeidae 
deiieate transverse wrinkles oeeiir on Ihe soie. On the lateral 
zones they are arrangc^d nearly regularly and at a right 
angie relative to the sole edge, whereas on the surfaee of the 
medial zone they are bent at an angie to resembie a wide 
ielter V' gapping anterad (Figs. 4-5). This is one of the 
distinetive featiires of the whole family .\gi*iolimaeidae. 

1.2.2. (teneral topography of internal organs 

In ehapter 1.2.1, devoted to external morpholog>\ the 
differenee in tlie lopogi*aphy of internal organs between 
slugs and snails has been pointed out (Figs. 2-5). Different 
arangemenl \\ithin the viseera (= inlernal organs) is 
a eonsequenee of the disappearanee of Ihe eharaeteristie. 
spirally efulod viseeral sae whieh in snails fornis a kind of 
hump over the resl of the body. in slugs ihe viseera sink in 
a spindle-shapedly elongated body, ealled the eephalo- 
podiiim, bolh Ihe loeation of partieular organs and propor- 
(ions undergoing a ehangt\ No doiibt, the aneestors of 
.Agiiolimaeidae were dextral snails, whieh is testified to by 
the loeation of the pneumostom (also referred to as spira- 
euliim). IJke in snails, in its neiglibourhood Ihere are the 
anus (= anal opening) and exerelory openings, sitiiated in 
one apertiire. The gonopore (opening of ihe reproduelive 
system) is also on the right side. .\nd thus, the openings of 
all Ihese syslems are loeated just like in dextral snails. 

I know no ease of anonialous sinistralily in Agriolimaeidae, 
so, if it oeeurs at all, it must be an e^xeeptionally rare 
phenomenon not havingbeen reeorded by other speeialists 
who have disseeled Ihousands of slugs belonging to this 
family, either. (Considering the ehiralily of sliigs and the 
loealion of Ihe openings of several systems on Ihe riglit, one 
should be very eareful when altempting disseelion and 
exmination of internal organs; see p. 583). 

As menlioned already, the spirally eoiled viseeral sae 
eonlains viseera whieh inelude a substanlial part of alimen- 
tary system (Ihe erop, slomaeh, inlestine along wilh reetum 
and its eaeeum, digestive gland) and a eonsiderable part of 
reproduetive system (Ihe spermoviduet, albumen gland. 
hermaphrodile duet and hermaphrodite gland). In slugs 
Ihese organs are situated horizontally above the flatlened 


sole, and what in snails was situated in the spiral \iseeral 
sae in slugs belongs to the posterior, elongated body seetion 
beyond mantle (Figs. 2-3). The organs are partially twisted 
around the body axis. not mirroring, however, Ihe spiral 
eoiling of the \iseeral sae of their aneestors. The last 
eonvolution has presumably evolved quile independently as 
a result of “beeoming sluggish". In the proeess of topo- 
gi’aphie transformations within the viseera of Agriolima- 
eidae, due to the shortage of spaee, the alimentar>’ eanal, 
whieh in snails eonstitutes a loop of one aseending and the 
olher deseendingarm, has beeome eoiled into two loops. one 
of them beingdisplaeed posterad relative to the other. This 
twistingof Ihealimentaiyeanal isa newfeature. It should be 
immediately emphasized. however, that the relative position 
of the loops, their lenglh proportions, number (two or Ihree), 
Ihe presenee of eaeeum and its loeation in the region of 
reetum vaiw belween slug families and represent essential 
diagnostie eharaeters at this taxonomie level. 

Tlie shift within the alimentary system is followed by 
ehanges in the eourse of the large blood vessels and the 
neiTes whieh sei*ve the organs eoneerned. 

The museular syslem undergoes a diametrieal ehange. In 
snails it eonslitutes a eomposite bundle of museular strands, 
whose eontraetion enables eomplex movements of different 
organs, their transloeation relative to one anolher and, firsl 
of all, relraetion of the whole body into (he shell. It involves 
eontrolled eompression of partieular organs. Ihe final 
eonlraelion of the whole leading lo the foot being folded in 
twd. The latter is the last organ lo be relraeled into the shell. 
Emergingfrom Ihe shell is a resull of looseningof parlieular 
strands of Ihe main relraetor and simiiltaneous pompingof 
eonstitutional fliiids into ihe body parts or organs being 
eonseeiitively extended from the shell. In all sliigs this main 
musele undergoes profound reduetion. Its role eonsists only 
in relraetion of (he soft body, lenlaeles and Ihe whole head 
as well as in operating movements of ihe bueeal mass. All 
the other movements of the body and its parlieular parts are 
eau.sed by eontraetion of museular fibres oeeurring in the 
body inlegumenls. in whieh, not in the shell, Ihey find their 
supporl. 1’he system of stiffening duets filled with eonstitii- 
tional fluids aets as a hydroskelelon on the same prineiple as 
the so-ealled turgor in planl lissues and performs the same 
skeletal funetion. The branehingpattern of the head retrae- 
tor musele varies within .\giiolimaeidae. As seen in Figs. 
I la-d, the musele may braneh differently even in the same 
speeies. 

Nudeness implies sinking of the shell in Ihe soft body 
parls. In Agiiolimaeidae the shell is entirely hidden in the 
mantle. This is probably a eonsequenee of the gi'adual 
development of Ihe mantle lobes as i( is Ihe ease in e.g. 
\1trinidae. The ultimale result is the aeeretion of the lobes 
to eaeh other and eomplele enelosing of the shell in the 
manlle eavity. The plate-like shell of Agiiolimaeidae is 
situated in a ea\ity filled with liquid alongwith whieh and 
the museled body integumenls il provides supporl for the 
retraetors of ihe head. They are no longer aeereted to the 
shell (!) but only to ihe niembrane (diaphragin) whieh 
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ivpresens thewaU separatingthe shell from theviseeral and 
pulmonary eavities. 

Very serious ehanges took plaee within the pallial 
eomplex. They little eoneern the topogi'aphy (only the angle 
of the heart axis and aorta relative to the body axis is 
ehanged), while the shapes of partieular organs of the 
eomplex have ehanged diameirieally. The disappearanee of 
the viseeral sae and flattening of the mantle have brought 
aboul eompression of organs as well as reduetion of the size 
of pulmonary eavily and the spaee where the heart, system 
of pulmonary blood vessels, kidney, ureter and bladder are 
loeated. .\ll these organs had undergone shortening, whieh 
was followed by the bean-shaped kidney arehwise eneireling 
the heart praetieally from three sides. 



Fil?. U. Silus viswniin in /Jrnrtrrn,s sttirtintti sfi*n w Iumi body inlo|?unu‘nts 
ariMlniNvn aside: Kl’-bursacopulalri.x = spcrniallu’rn^C-inj^Iuxics = crop; 
(îA - j?laiulula albumiiiiilis = ulbutiuMi jjland: (îl I - ulaiidula hcrinaphrodilica 
= horinaphrodilc ^and; il - liopalopanrn'as = diucsilvf >?land = livcr: 
I - inU'siinum = intcsline; .M - main retraelor musele: O.M - oplie lenlaele = 
omniatophore = ommalophorus; 1*- penis; l’H - pharin.x = bueeal mass; 
\{ - reeUim and rcTlal eaeeum: KP- museulus relraelor ptMiis: S - ^anduUu* 
salivales = salivary^ands;SI*()\'-spermo\iduel = spermoviduelus. (Oritf.) 


Within the anterior body seetion, i.e. the head and neck 
as well as the pharynx, central nervous system, sensual 
organs, copulatory organs, etc., situated in Ihis region, no 
essential topographic changes are noted compared to snails. 
Among the characters of diagnostic significance the relative 
position of the right ommatophore and its retractor muscle 
and the copulalorv- organs can be mentioned. In most 
Agi’iolimacidae the copulatory organs are situated parallel 
to the right ommatophore retractor instead of crossing it. 

There still remains to discuss the changes pertaining to 
the foot. Contrary to snails in which it .sometimes has to get 
retracted into the shell. in Agi*iolimacidae. like in other 
slugs, it cannot be folded in half, beingjust a flat ribbon. 

The topogi-aphy of the internal organs is illustmted in 
Figs. (1-7. 


1.2,3. Shell 


.As menlioned already, the shell in .\gi-iolimacidae has 
been significantly reduced to assume the shape of an asvm- 
metrical (!) oval plate. Il is slightly convex dorsally and 
inconspicuously concave ventrally. In the poslerior shell 
section there is a niicleus, correspondingto the protoconch, 
i.e. embryonic shell, in snails. Except for Mesolhnax, in 
vvhich the body axis runs nearly medially along the shell, in 
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all Agi*i()limaeidae Ihe nueleus is siluated slightly to the left. 
With the growlh of the slug’s body, the shell inereases at the 
edges, the effeet of whieh are eoneentrie gî*o\\1h lines visible 
on its upper surfaee. The inerements are unequal: wider 
anterad and towards the rigtit. where the shell gi*ows faster. 
This irregularity of growlh yields a result of the whole shelJ 
beingasymmetrieal. In the posterior part of the shell, on its 
venlral side there is a smali protuberanee whieh apparentiy 
represents a remnant of the lower part of the spirally eoiied 
sheii of their aneestors. 


Neither the shape (Fig. 8) of the shell nor its 
other charaeters knowm are suffieient for identifi- 
eation, whieh means that the shell of Agi’ioiima- 
eidae is not always distinguishabie from those of 
other siugfamilies. Thus, the sheli eannot be used 
to determine species. This is a serious diffieuity 
w hen materiai of fossil or subfossii sheils, not only 
of Agrioiimaeidae but of most slugs, is being 
interpreted (Reuse 1983). 

The internal sheil of Agrioiimaeidae is white. It 
is built of the same material as the sheii of snaiis 
is, i.e. both eonehioiin and crystalline caleium 
earbonate (ealeite) (FournieandChétail 1982). Its 
funetion is limited to providing a skeleton and 
eonstitutinga reservoir of eaieium. The sheli is not 
aeereted to the walis of the eavity, but embeclded 
in a liquid substanee. In speeimens iong kept in 
aJeohol (espeeialJy when the aJeolioJ has not been 
ehanged a number of times) the shelJ eorrodes and 
finaJJy dissoJves eompJeteJy. Its marginaJ seetions 
are the first to dissoJve, onJy a eonehioJin mem- 
brane remaining. 

1.2.4. Museular system 

The “skeletaJ" museuJature, i.e. the main 
retraetor referred to as museuJus eoJJumeJJaris, 
w’hieh in snaiJs finds its posterior support by 
aeereting to the shelJ, in sJugs ioses its signifi- 
eance undergoing an enormous reduetion (Fig. 
10). In Agrioiimaeidae it is a museie defined as 
a head retraetor oniy, its funeion being iimited 
exelusively to retraetion of the head and tentaeles 
into the eephaiopodium (see p. 350). The museie 
has a single insertion posteriorly, aeeretingto the 
diaphragm. An exeeption within the whole family 
of Agriolimaeidae is the genus MesoUvuu, in 
whieh the main retraetor forks near its posterior 
insertion and is piereed through by reetum (Fig. 
822). There are always severai branehes in the 
anterior seetion of this muscle, the strands divid- 
ing differently, usually in two more or less sym- 
metrieai offshoots. However, the branehing pat- 
tern of the museie is often variabie within speeies, 
thus being an individuai eharaeter (Fig. 11). 
Anv’way, the main retraetor always yields an even 
number of strands attaehed to the tentacies of the 
first ancl seeond pair, mouth lobes and to the pharynx. 

The penial retraetor (museuius retraetor penis) is 
an independent and reiativeJy big muscJe. Posteriorly, il is 
inserted to the diaphragm, whereas anterioriy to the penis. 
Its anterior seetion may be forked, havingtwo insertions on 
the penis or its aeeessory organs. The retraetor retraets Ihe 
genitalia (penis and slimulaton’ organs) that have been 
everted ciuringthe eourtship and eopuiation. No douht, the 
museie partieipates in more eompiex movements of other 
eopulatorv' organs as weil. 
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Dia^ams of museular syslem. î) - In snails. 10 - In slujjs. .41*' - antorior soclion of C - sholl c*olumolla: ('F - oaudal ond of hHTi: F - f(K>l: 
O - ommalophort': Pll - phar\'nx = buooal mass: KI* - rotraolor ponis. (.4flor Likharc'v and Wiklor 1070) 


There also exisls a syslem of snialler museiilar slrands 
or fibres like. e.g., retentors eonneeting the eopulatoiw 
orpins with the body integiiments, museuiar fibres between 
some internal organs, or a eomplex .system of fibres respon- 
sible for ehanges in the pressure of body fluids in numerous 
ea\ ities. Both in the upper re0ons of Ihe body and in the foot 
(sole) the body integuments aetually represent one large 
.saek eapable of eontrolled eontraetion. Owingto it, the body 
of a slugean bend, its partieular seelions gettin^ eoneave 
ete. This is a dermal-museular system ensuringhigh dexter- 
ity in movements whieh is far better developed in slugs than 
in snails. Mo\ingon the gi'ound is possible due to a eombina- 
tion of transferringwaves of the sole transverse eontraetions 
(Figs. 12-13). In Ihe meehanies of this tvpe of movement the 


role of mueus is of paramount importanee. Wlien the waves 
appear and disappear on the sole surfaee, the body rests on 
a “roir or wave eonstitutingan areli, whereas at the same 
time, owing to the eontraetion of other mu.seular fibres, the 
more anterior part of the sole rises above Ihe gi-ound and, 
eontraeting, moves anterad. In Ihe subsequent phase of the 
movement another roll is formed, whieh touehes the ground 
in a farther plaee, Ihe formerly supporting roll rising and 
moving fonvard. This manner of moving resembles that of 
a ealerpillar, althougli no limbs are involved. Between the 
sole surfaee and the substratum there is a layer of mueus 
whieh is produeed in the foot anterior seetion. Thanks to the 
mueus, the whole sole is glued to the ground, and the 
ehanges in pressure between the appearingand disappear- 
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ing rolls or vvaves of the sole surfaee eause that the mueus 
pressure alternalely ehanges as well. The arrangement of 
museular fibres of the sole and the meehanies of their 
fiinetioning makes only fonvard movement possible. A slug 
is not eapable of movingbaekvvard. at most it ean turn baek. 
The sole movement bears resemblanee lo the peristaltie 
movement, but in this ease it is mueus vvhieh is pumped 
baekvvard betvveen Ihe sole surfaee and the gï’ound. This 
t>pe of movement enables a slug to erawl in different 
positions, also upside dovvii, and on sharp objeets, fringes, 
Ihorns, ete, without a threal Ihat the sole miglit be injured. 
Frietion is not a problem here sinee, eontrary to w hat may 
seem, the sole does not aetually slide agtnnst the gi-ound but 
moves as if treading. 

1.2.5. Alimentar>' system 

The alimentary system in Agiiolimaeidae does nol differ 
in its strueture from those of other herbivorous and omnivo- 
rous pulmonate slugs. The mouth, situated in the head’s 
forc'-iiart, leads direetly lo the pharynx whieh is often ealled 
Ihe bueeal mass (Fig. 14). In the diseussed family the mouth 
is a small-sized oval strueture. Its upper part eontains 
a eutieular jaw' of ox>'gnathous type. It is brovviwoloured, 
areuate, with a distinet, gently rounded looth situatcHl 
nu'dially (Figs. 15-lH), F!xternally,only theeuttingseetionof 
Ihe jaw^ is visible, vvhereas its skeletal reinforeement pene- 
trates deep into the issues of the phar>'nx areh, 
simullaneously seningas its stiffener. Inside phannx Ihere 
is ihe whole eomplex apparalus of raclula. Like in other 
gastropods, it is equipped with its owm museular system and 
a stiffoningc'artilaginous plate, on wiiieh Ihe proper raclula 
with hundreds of leeth is situatecl. The teeth are set on 
a eommon ribbon-like membrane, whieh ean move on the 
surfaee of the stiffening eartilaginous plale. Also Ihe plate 
itself along with the radula ean make movements vvhieh 
resemble tho.se of a lieking longue. Sueh movements make it 



possible to erumble food (algae and liehens) lieked from Ihe 
.substratum, to rub c»ff tissues of higlier planls and simulta- 
neously transport them into the phar>'nx and oesophagus. 
The radula serves olher purposes as well. When a leaf 
fragment or other pieee of food has been seized, it is pressed 
with the raciula to the jaw' blade and eut off. During lieking 
Ihe jaw leans against Ihe surfaee lieked, immobilizing the 
whole pharyn.x. Radular teetli (Fig. 17) in Agriolimaeidae are 
of three types. .A row of meclial or eenlral leeth runs along 
the whole raclula in its micldle. They are symmetrieal ancl 
eonsisl of a mesocone and two identieal eetoeones on its 
sides. F’rom Ihis radular axis, formeci by the row of medial 
teeth, transverse rows of leeth run lo Ihe right ancl left. They 
inelude lateral and marginal leeth, allhough the border 
between them is diffieult to define as they transform gradu- 
ally. Like the eentral teeth, Ihe lateral ones are eomposed of 
three - or only two tovvards the edge of the raclula - eones. 
Their paraeentral eone (eloser to the radula axis) is ealled 
encloeonus (endoeone), whereas the external one is referred 
to as eetoeonus (eetoeone). In eaeh transverse row' the teeth 
beeome niore and niore asymmetrieal goingfr(»m Ihe middle 
of the radula lowards its margins. This results from the faet 
that the mesoeone in eaeh subsequent looth only elongales, 
w'hile the endoeone undergoes both gradual diminution and 
lifting to finally join Ihe mesoeone. Contrarily, Ihe more 
exlernal a tooth, the lower situated and Ihe smaller its 
eetoeone whieh gi*aduall> disappears. Marginal leelh are 
those situaled on the external margins of the radula. In 
Agriolimaeiclae their shape resembles a eui'v ed knife, Iheir 
edges are smoolh, lop blunt. The marginal teelh in a niore 
paraeenlral seetion usually have a vestigial eetoeone 
presei*ved, Iheir main blade being homologous with tho 
mesoeone. Towards the end of Ihe raclula the marginal teeth 
get gi*adually snuiller, often having an irregular plate-like 
edge. In the past Ihe radula vvas attributed a taxonomie 
importanee. However, in the ease of Ihe family diseussed no 
ta.\onomieally important eharaeters have been found in Ihe 




Flj^. 11. Fxaples of (liff(*rcnl lypcs of Uit' main relraclor muscloombranclimonl In .Ai^iolimacidac; A - Üf^nictrfts htrrc, [). tt{jrrstr, Ü. rrftcnintttttt. l). /trttrrttj’. 
Ü. rttt/tttir: H “ DrrtH'rras tif/rrstr, l). rrtivttiutttnt, D. /trtirroj’, D. rot/titir: C - Drrorrrtts tt{/rrs/r, D. /trarroj', D. rot/iittr, D. (L./ tttoitiarirttttr, 

D- Mrsoittttax bratttti.M. rsrhrrirhi. (AftcrW iktor lî)7:i, lUSU) 
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Fijî. 12. Ditiijran* prosonlalion of llio workinij nuvhanism of parlicuiar 
inu.scular slrand.s in solo AOK - sirands causiiiK Iho niovomonl of a 
"conlraclion \vuvo**on tlio.solosurfa<*t*: I*()F - slrands rosponsiblo for raisinjî 
of Iho solo surfaco. (Aflor.Iones 1!I73; slijîhly modifii'd) 

radula. The appearanee of teeth is similar to that in many 
other Limaeoidea, and even within Aj^*iolimaeidae tliis 
eharaeter does not provide a basis for identifiealion of lower 
rank laxa (Jun0)luth, Likharev, Wiktor 1981). The shape of 
Ihe teeth in the anterior seetion of the radula ehanges with 
tlie wear of the eones. The radula regenerates in its poste- 
rior seetion, whieh is in the poeket where new teelh originate 
(radular poeket); the old, worn oul, teeth in the anterior part 
eome off. One ean often find diapfi’arns illustratin^ the 
number of teeth in a ti ansvei*se row (0 - eenti*aL L- lateial, 
M - mar^’nal leelh) and Ihe number of rows in Ihe whole 
radula. For A^*iolimaeidae the formula is mostly Ihe follow- 
in^ 


M 

L 

C 

L 

M 

24-144 

i;4-19 

1 

19-19 

24-144 


The most variable is Ihe number of mar^nal teelh. 
Somelimes various anomalies in the strueture of the radula 
ai*e reeorded. They eoneern the shape of teeth or different 
number of teeth on the ri0)t and on the left. Sueh an anom- 
aly is usually a i’esult of a defeet in the pai’t produein^teeth 
and therefore thedissimilarity involves a whole lonptudinal 
row of teeth and is obsened alon^ the entire radula. 

'Fwo duets earrying Ihe .seeretion of double lobular 
salivaiw j^lands (j^landulac salivales) open to the pharynx on 
the dorsal side (Fiji^. 14). 

From the pharynx, the food proeeeds to a narrow and 
short eanal ealled oesophaj^us (Fij(. 14). Il is surrounded by 
a ring’of the eentral nenous systein. 

The next distinjîuishable seetion is the erop. It is a thiek, 
almost straipfhl eanal, where the food is preliminarily 
proeessed, i.e. eomminuted and partly di^sted. This proeess 
works thanks to the aetion of enzymes produeed by the 
salivary ^lands and by the walls of the erop itself (a list of 
enzymes availabale in Hunham and Hunter 1970). Il is 
probably also affeeted by mieroor^anisms. As a result of 
peristaltie movement, the food pellet is blended and shifted 
posterad to the shortest but veiy important seetion, whieh is 
the stomaeh. It is joined by two duets leading from the 
hepatopanereas. The seeretion of this huge ^land is mixed 
with the food in the stomaeh. It is also in this or^an that the 
food is sorted as a result of whieh the digestible portion of 
the food pellet is transferred to the hepatopanereas, where 
its partieles are absorbed by eells eapable of pinoe>1osis, 
whereas the reinaining, useless, part moves to the subse- 
c|uent seetions of Ihe alimentary eanal. Ciliated epithelium. 


A I 1 i t I I ■ » ‘ ‘ I * ‘ ^ ^ ‘ ^ ‘ I ^ ^ ^ 

B 1 1 i 1 i I » ■ » ‘ ‘ I 1 « T L—i 1 j 
c I .... ■ I I I 

D I ■ , . I I . 

E I . I . v > ^i I . ■ i [ I iA 

F /i C . I I I I ■ ■ V^l . . j—> 1 

G I I I . I I —.—1—I 

H I . . . _I I . ——I 

Fi^. 13. DiHjîraiîi prosonlalion of iho movomont of a “conlraclion wavo’* on 
iho solo surfaco. (.Aflor »jonos 1!I73; slifîhUy modifitHl) 

and also mueus eells, parlieipate in all these proeesses. 
espeeially in the transport and sortinp. In the roof of the 
slomaeh lliere is a system of folds, assumingthe shape of the 
letter Y, .some of whieh making up the so-ealled U'phlosolis 
where faeeal pellets are formed (Walker 1999, 1972). The 
hepatopanereas, also referred to as the liver, is a bipartite 
or^an. Its anterior part is eomposed of 9 lobes, whereas the 
posterior one of 9. The ^and is built of aeini, the seeretion of 
whieh is earried out by fine duets that join to form two rnain 
duets opening to the stomaeh. The duets are lined witli 
eiliated epithelium. 'rhey ean also iransfcu* their eontents 
with peristaltie movements. The movement inside the duets 
takes both direetions, owing to whieh the food ^ls to the 
^land, the latter's seeretion is transported to the stomaeh 
and unab.sorbed remains removed ihrou^i it. The histo- 
lo0eal strueture of the hepatopaiiereas is eomplex. Four 
typesofeellseari bedisliiij^niished: a. .seeretoryeells bul© in 
shape, with a larji^e vaeuole and a basally loeated nueleus; b. 
euboidal eells with numerous vaeuoles ori^natin^ durinjnf 
pinoeytosis and ^‘een i^rains in the c*ytoplasm; e. narrow 
eells with a nueleus situated meclially - their funetion is 
hardly known; cl. irapezoidal c*aleareous eells. The last 
mentioned stor*e up ealeium in the form of i^i-anules. Caleium 
^•anules appear also in the intestine (Walker 1979). The so 
far di.seussed seetion of Ihe alimentary eanal in A|n‘iolima- 
eidae runs nearly strai^t and beruls anterad in the repDn 
of the slomaeh thus forming an arm of the first, anterior, 
loop. The seeoncl arm represents the intestine. It runs 
anterad, bends over the aorta, and goes baekwai’cls pr*ovicl- 
ing the cle.seendin|( ar*m of the seeond, i.e. posterior, loop 
(V\g. 18). In all Agi*iolimaeiclae ihe latler r*eaehes muc*h inore 
posteracl than the anterior loop as it bends close to the 
posterior body encl. It is an important eharaeter of the whole 
family di.stinguishing it, for example, from Limaeidae. in 
whieh this is the first not the seeond loop that reaehes rnore 
posteriorly. The last arm of the .seeond, posterior, loop runs 
anterad a^^ain. Most fr’C'quently this seetion is referr*ed to as 
the r*eetum. In some speeies of the gtuiusMvorem.v, mor*e or 
less in the micldle of the r’eetum there is a eaeeuni of variable 
leniJth. At times it nearly equals the leiijîth of the reeturn, or 
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Fipf. M. Alinipnlarj’ ranal: A - aurla; C - crop: CA - eaecuni on rtrluin; 
(îli > i^andulu hcM’muphroditica; II > hc'patopamTCMLs; I > mvsophufsus; 

Pll - pharjnx: K - rt*ftum; S - i^andulae saiivaifs. (Orig.) 

is merely a shallow poeket. or else jusl a barely pereeivable 
dilalion. The eaeeum is nevcr filled with faeees. Inside it 
there is a transparent fluid. Histolo^eally, this organ does 
not eleaiiy differ from the reetum. The funetion of this blind 
appendix is unknowm. Presumably, it is involved in waler 
management or eontains some substanees thal may repel 
enemies; the substanee woiild be expelled through the anus 
when the slug is irritated. The whole alimentaiy eanal is 
additionally twist('d around Ihe longiludinal body axis. In 
.Agiiolimaeidae the twisting is not mueh pronouneed. The 
anus is situated in a slit of the mantle somewhat above the 



Fig. 15. Mmi^itudinal cross-scxnlon (hroiii^i phar>'nx (=buc<‘al mass): 
C - cenlral purl of nciTous systcm; .1 - juN^'; M - mouth; MS - muscles. 
V - ot'sophuj^us; K - rudula; S - odentophore cartiluf^c*. (A/ter Wïktor lîlSll) 


pneumostom. The openingof the alimentary eanal and that 
of the exeret()r>' system, strietly speaking the outlet of the 
bladder, join together to form one eommon opening. 

1.2.6. Vascular and resplratoiw' systems 

.\Ithough in slugs the vaseular system w'orks like in 
snails, its role in loeomolion and in all movemenls is mueh 
more essential. whieh is a result of reduetion of Ihe main 
retraetor inuscle. Wliat is ealled the hydroskeleton Ihe sliigs 
owe to periodieal shutting out the body fluids in eavilies or 
vessels; when the museular fibres are eontraeted, the 
pressure in the eonfined spaee eauses stiffeningof a whoU' 
body fragmenl. The blood-vaseular system of slugs has been 
diseussed by many authors (Kunham and liunler 1ÎI70. 
Duval and Kunham 1981, Duval lî)82), ihal of Drroreras 
rrtiralatutn havingbeen partieularly thoroughly examined. 

The main orgtm pumpingthe blood in ve.ssels is the hearl 
ventriele. AJong with Ihe auriele, il is enveloped by a stiff 
perieardium, whieh is filled wilh a fluid. The walls of the 
ventriele are abundantly museled. Contraetions of the.se 
mu.scles foree blood into the aorta. Between the auriele and 
ventriele there are valves whieh prevent blood w ithdrawal. 
Supposedly.duringtheventrieleeontraetion thepressurein 



Fiff. I(). ,Jaw of tlie ox>’^iatic t>pc; .A - lateral view; H - frontal view. (.VfttT 
Wiktor min 
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central tooth 


lateral tooth 


marginal tooth 



basal plate mesoconus 



basal membrane 


Fig. 17. Kaduiur leolh In A^olimucidHe. (.Aflcr Wiklor 19S9) 


the perieardium deereases whieh leads lo “suekingin" of Ihe 
peripheral blood by the auriele. The meehanism of the heart 
operation is not preeisely knowii. There are no valves 
between the ventricle and aorta, Blood eireulation in the 
whole body is possible not oniy thanks to the heart action: 
the flovvof blood is aiso infiueneed by body eontraetions, and 
thus differenl ^oups of rnuseuiar fibres partieipate in 
pumpin^ it. The biood pushed oul of the heart gets into the 
main biood vessei eaiied the main aorta or the aorta stem 


whieh is the broadest vessel. In Agi’ioiimaeidae it is reia- 
tively iong, runningsomewhat posterad. Only havingerossed 
the aiimentarv' eanai, exaetiy at the border between the first 
and seeond intestinai ioop, does this main vessei divide into 
the anterior and posterior aorta. Fuiiher embranehments 
varv^ dependingon the species. The anterior aorta eonveys 
biood, among others, to the head, eopuiator>' organs, erop 
and foot, whereas the posterior one to the hepatopanereas, 
gonad and intestine (Pig. 19). Through a system of vessels of 
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DEROCERAS FURCOPENIS 


LYTOPELTE 


MEGALOPELTE 


KRYNICKILLUS MESOLIMAX 



FifT- l>iaf^Hin pn*si‘nlalion of Ihe wuys Iho alimonlan' oanal Iwisls in dirforiMii i^nora of Ain'i(>liinai’idae. (Orii;.) 


^‘adually decreasiiipf limien Ihe blood riins into Ihe systeni 
of spaees, direetly suffiising the organs, and also to the 
systeni of laelmae in the skin. Further it pets into a largi* 
atrium whieh eneoinpasses the pulmonaiw eavily, from 
whieh it flows to the dense system of vessels of the lung: 
itself, where the main fjas exchanj>e takes plaee. Froni the 
pulmonary vessels the blood is eolleeted by a short vessel 
openinji direetly tf> Ihe heart auriele. 

The lun^is a single organ. It is loeated in the pulmonary 
eavity inside the mantle. The pulmonary eavity opens 
throu|;fh the pneuinostom. This openin^is always situaled on 
Ihe I igiit side of the body. It is well-museled and ean be 
elosed or widely opened. Durinfî a body eontraetion the air 
is pushed out of the lung. gettinginside the eavity duringits 
dilation. The roof of the puImonar\ eavity is amply provided 
with blood vessels. The lung is eovered by glandular eells. 
the seeretion of whieh maintains eonstant moisture in the 
entire organ. Although the lung is the main respiratory 
organ, in the ease of small slugs, ineluding most speeies of 
.Agriolimaeidae, it meets only ea oOVu oxygen requirements. 
The whole skin, partieularly in slugs where it is not eovered 
by a shell, ver>’ intensely partieipates in gus exehange. The 
smaller the slug the larger its body surfaee relative to the 


volume, tlie smaller proportionally its limg and the poorer 
the .system of blood vessels of this orgjin. 

Their low oxygen demand, espeeially at low t(‘mpera- 
tures, allows some speeies, e.g. Drrorrras iorrr, to stay 
under water and pursue normal aetivity for many hours. 
This eonstitutes an adaptation to proteet those animals 
against drowningduring springthaws or heavy rains. 

1.2.7. PaJlial eomplex 

The pallial eomplex eomprises tlie organs eonmxted with 
the mantle eavity. During the proeess of transformation of 
a snail into a slug, the body beeanie spindk*-shaped. The size 
of the mantle deereased markedly, all the organs situated in 
this region got eompressed to oeeupy a small spaee. This 
eoneerns the lung, heart, exeretoiy syslem (kidney and 
ureter), last fragment of the intestine, anus, spaee within 
whieh the vestigial shell is eonfined and additional strue- 
tures (mu.seles, glands. ete.) that aeeompany all those 
organs. 'Fhis whole system of organs is regarded as eomplex, 
for all of them move together as a kind of entity, and also all 
undergo partial reduetion, deforination, shift ete. It has 
turned out that in all slugs, irrespeetive of their origin. 
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salivary arteria - 

anterior pedal 
arteria 



cerebral arteria 
penial arteria 


— anterior genital 
arteria 

mantle arteria 

auricle 

' - ventricle 
pericardium 
common aorta 

anterior aorta 


posterior genital arteria 
posterior aorta 


anterior digestive 
arteria 

major hepatic arteria 


gonadal arteria 


Fip. 19. ArU*rial vessels of Derocrms rctirulatnin, (.\fter Duvnl and Runham 1981: sli^Uly modified) 
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changes oeeurring wiihin the palliaJ eomplex are similar. 
Obviüusly, in all Ihe shell is redueed, beeoming lamellar or 
lenlicular, and buried inside the soft body parts. The mantle 
eovers it also from the top and in this way the shell loses its 
proteetive role. As a stiff strueture, the shell retains its 
skeletal funetion but it is eonsiderably less important than 
in snails. The pulmonary eavity shortens, beeomes shallow 
and dorso-ventrally flattened, thus assuming a eireular 
shape. Havingbeeome dense, the network of blood vessels of 
the lungoeeupies a small spaee on the roof of the puImonar>' 
ea\ity anterior part. The heart. its ventriele and auriele in 
partieular, perieardium and main blood vessel undergo 
shortening, too. The kidney shorlens beeoming cireular, 
semieireular or bemi-shaped. Presumably, due to laek of 
spaee for sueh an important organ, a new^ strueture, namely 
lobus, develops. The lobus is present only in some slugs. Il 
represents a sort of seeond level of the kidney and is proba- 
bly to inerease the filtration surfaee. Both the primaiy and 
seeondaiy ureters undergo eonsiderable shortening. The 
latter opens to the bladder. 


The strueture and topogi*aphy of partieular organs of the 
pallial eomplex display numerous eharaeters typieal of the 
family and generie levels but they do not help in identifiea- 
tion of partieular species (Wiktor and Likharev lî)80). 

In Agriolimaeidae the pallial eomplex is shifted to the 
posterior mantle regions. The long heart axis and the longi- 
tudinal body axis form an angle of ea 20° (P'igs. 20-21). The 
widest angle between these two axes is reeorded in Me{/(h 
/o/je/te (Fig. 22). The kidney surrounds the heart posteriorly 
and lalerally, assuming the shape of a semicircle or a bean 
seed. Exeept îorMesfj/fmru\ in all the genera a large kidney 
lobe oceurs. In Deroceras, Li//o/je//e, Fnrcfj/ienls and A'/*//- 
nic/i'f//ns it narrows towards its free end (Fig. 22) whereas 
in Me{/a/o/)e//e it is widely rounded (Fig. 22), but in all those 
genera the lobe reaches as far as the seeondary ureter and 
rectum. In Meso/iftfax there is no lobe (Fig. 22) and the 
kidney shape differs somewhat from that in other represen- 
tatives of the family. In all Agriolimaeidae the primary ureter 
tightly adheres to the kidney and is not visible during 
disseetion, whereas the seeondan' ureter separates from the 


V 



Figs. 20-21. complox in Üertnurdspraemx. 20 - Dorsal vic^v. 21 - VenlraJ viow. A - licarl: B - bladdcr: I - inlcslinuni - rcctuni: K - Jvidncy: L- kidncy 
lobc: 0 - aaus: I’ - pulnionar\' vcins: R - ecptialic rciracuir niuscle: U - secondar>' urelcr: V' - hearl venlricic: Z - pncuniosiom = spirnculum. | Aftcr Wlktor 

and IJkharcv 1080) 


http://rcin.org.pl 













AGRIOLIMACIDAE (6ASTR0P0DA: PULMONATA) - A SYSTEMATIC MONOGRAPH 


365 




FURCOPENIS LYTOPELTE MEGALOPELTE 


DEROCERAS 


KRYNICKILLUS 


MESOUMAX 


DEROCERAS 


Kig. 22. DüiiH'nnis of paüiaJ romplfxos in A^’iolimacidai' - vonlral viow (‘xeepl for llie first wliieli is dorsal. (Oriiî.) 


kidiiey al ils rear and runs with a ^ntle areh anterad 
opening to the hladder. The latter has a roiinded but fairly 
variable shape. The exeretory pore is situated in a slit above 
the pneuniostom in the imniediate nei^ibourhood of the 
anus. The netvvork of blood vessels of the lu njjf has a different 
appearan(*e dependingon the j^enus and speeies. The lung 
alvvays oeeupies a small spaee in front of the kidney and 
sometimes on its ri0it side (anatomieaily). 

The vvhole pallial eomplex in ail .A^*ioiimaeidae is veiy 
mueh alike in appearanee. An exeeption is the jjenus 
M(\solhtf(i,r, vvhieh. however, is markedly distinet not only in 
this respeet. 

1.2.8. Central nervous .system (hrain) 

IJke in other slu^, in .A^riolimaeidae theeentral neiTous 
sy.stem under^oes stron^i^an^ionization. Bolh theeonnee- 
tives and (‘ommissures are short and partieular Ktin^lia have 
a tendeney to fuse vvith one another to sueh an extent that it 
is sometimes diffieult to distin^îui.sh them. The eentral 
nervous system eonsisls of three rings eonneeted vvith one 
another. The largest one is represented by paired eerebral 
ganglia (ganglia eerebralia), eonneeted by a eommissure and 
situated over the oesophagus. The eerebral ganglia are 
eonneeted vvilh huge pedal ganglia (ganglia pedalia). The 
latter, tiglitly adhercnt to eaeh other, are situated belovv the 
oesophagus. The seeond ringis formed by eerebral gîinglia. 
united by eonneetives, and paired pleural ganglia (ganglia 


pleuralia) .semieireularly arranged belovv the oesophagus. 
The latter ganglia are eonneeted eaeh with one of tlie two 
|)arietal ganglia, betvveen vvhieh there is a single viseeral 
ganglion. The third ringis eomposed of the eerebral ganglia 
and tvvo small bueeal ganglia situaled belovv theoesophagus 
but on the bueeal mass (Fig. 23). Numerous nerves depart 
from all these ganglia, optie nenes (nem optiei) and those 
leading to the ommatophore retraetor being partieularly 
vvell-developed. Also, the nerve runningto the region of the 
pneumostom departs from the eerebral ganglia. A whole 
series of neiTes innervating the sole run from the pedal 
ganglia. The lateral walls of the pedal ganglia are adhered by 
statoeysts that are filled vvith statoliles vvhieh glitler on 
freshly disseeted brains. In spite of their loeation, they are 
innei*vated by the eerebral ganglia. The nenes of internal 
organs and those of the pallial eomplex run from the lovver 
parl of the seeond ring. The pedal ganglia inneiTate mainly 
the sole. The eentral neiTous system is not known vvell in 
partieular .Agiiolimaeidae. It seems, however, that its 
features are of minor taxonomie value. The one vvhieh has 
been more thorouglily investig’ated is the neiTous syslem of 
D(*ro( cr(ts tTtlvnUthttn (Figs. 24-25). 

1.2.9. Reproductive system 

Agi’iolimaeidae are hermaphrodites. Their gonad pro- 
duees gamets of both sexes, not sinuiltaneously hovvever. 
A lendeney to protandry oeeurs. Some speeies are eapable 
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Kijî. 2^}. Centnii nonous systeni (= brain) In Pulinonala: H - pleura) ^nfclion; 
C - cercbrai gfan0ion; I - i>esophu^8; N - ix^dal ganglion; P - buceal 
^nt^lion; PA - parietal i^nidion; S - stato<*yst: - viseerHl lîanidinn (After 
Likharevand VMklor lîM)) 

of uniparenlal reproduclion by self-ferlilizalion and parlhe- 
nogenesis. This eapability, however, seems lo be lvT)ical only 
of a fevv species of/^croec/m*. Il is unknowm if slugs belong- 
ing to other genera of Agi’iolimacidae have it as well. The 
ability to reproduce uniparentally represenls an enoï*mous 
facilitation inextendingthedistribution rangeandestablish- 
ing initial populations. Presumably, thanks to it, some 
species have spread w orld-wide. Populalions originated from 



Kip. 24. Central nem>u.s .syslem (= brain) in Drmrrrtis rrtfrt/fahan: 
C - cvrebrai |<an|{lic>n; X - pc^daJ |0<ai^ion; P - buceal f^ni^iun; PA - purietal 
Ipin^ion; S - stnt<x-\'st; V - viseertd ipinidion. (After Likhare\' and 
W'iklor 1080) 


a single coionizer, which become clones with all genetic 
consequences. create tremendous difficulties to taxonomists. 

Like the rest of the reproductive system, the gonad is of 
ectodermal origin (Laviolette lîloOa, U)5()b, 1054; Luchlel 
1972a, 1972b; Kubrakiewicz 1985). It cannol be excluded, 
however, that also cells of mesodermal origin migi’ate into 
the developing reproductive system (Hochpöchler 1979, 
Runham 1982). Its ontogenetic development starts with 
formation of a concavity in the anterior part of the embryo. 
In the beginningit is a pocket, which further transfornis into 
a blindly terminating canal. ()n this blind lerrnination 
a protubei-ance which gives lise to the gonad appears. 

In adult specimens the gonad (giandula hermaphroditica) 
is a relatively large organ, situaled in the poslerior part of 
the \iscera. It differs from the liver in its colour and external 
structure, as the acini which build it look like a ciuster of 
spherical bubbles (Figs. 9-7). Wlien the slugis dissected, the 
gonad is most often easily noticeable for it usually lies 
between the lobes of the liver, only in a few' species being 
hidden benealh them. In maturing specimens the gonad 
usually constitutes the terminal .section of the v iscera and is 
light creamy in colour. When it starts functioning, it gi*adu- 
ally assumes a browm or even black colour. Simultaneously, 
it changes its position, shifting anterad to the region of 
rectum. In the phase of male sexual aclivity the gonad is 
conical in shape and particularly largCL gi*adually decreasing 
in size with progressing development to finallv become 
a small leaf-shaped structure. The gonad is built of round 
acini. In each of them both spermatozoa and ova are pro- 
duced. Apart from pregonial and gonial cells, the gonad 
contains also trophic cells (trophocvles), which are Ihe first 
to differentiate. Aftei*wardsoocytesand then sparmalocytes 
appear. Since the latter develop faster, the gonad firsl 
produces spermatozoa, which is a typical exainple of 
protandry. Later on, both male and female reproductive cells 
are produced simultaneously, and in the final stage of sexual 
activity only eggs. Spermatocytes and spermatozoa concen- 
trate around huge Irophocvles (the Sertoli cells). Oocytes 
are accompanic^d by sinall follicular cells, which surround 
them to form foiiicles. WTren an eggcell is mature, the follicle 
breaks and the egg is released. 

Oamets pass through narrow ducts to a common her- 
maphrodite duct (ductus hermaphroditicus) which carries 
them anterad (Figs. 2(k-27). Sometimes male cells fill the 
duct, w'hich is then .swollen and vvhite in colour. Most 
commonly the hermaphrodite duct is partly coiled, gi’adualiy 
broadening and winding betwc'en Ihe liver lobes. Iii its 
anlerior section the hemaphrodite duct joins a complex 
organ which more anteriorly turns into a spermoviduct 
(spermoviductus) and albumen gland (glandula albuminaiis 
= glandula albuminea), In thesameregion an inconspicuous 
vesicular organ of vesica seminalis opens (Figs. 2(>-27). 
Starling from this point the reproductive organs divide into 
the female and the male part. Complex processes leadingto 
fertilization of eggs take place in this Iransitional section. In 
the case of cross-fertilization an arrivingov um is awaited by 
spermatozoa obtained from the partner which are stored in 
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nerves to lips 
and tentacles 


posterior gastric nerve 


anterior salivary 
gland nerve 


posterior salivary 
gland nerve 

intestinal nerve 



penial nerve 


third cutaneous 
pedal nerve 

pedal nerves 


pallial nerve 


anal nerve 


renopericardial nerve 


Fi|î. 25. Ncnous syslcra (»f />/Y/cm/,v rfiicuinttun. (Aflcr Wulkcr lîMüK Lar>'€»a 1!)7(), (Jarncr 1!)7()- froni Kunhara and Hunlcr 1970) 


vesicula seminalis. It is also in this Iransitional seclion that 
a fertilized eg^ (zygote) is surrounded with a secretion 
produced by the albumen gland w hich thus provides the egg 
with an envelope. 

Seminal vesicle (vesicula seminalis) is not always well- 
visible duringdissection. Its size and coloration depend on 
Ihe extent to w hich it is filled with spermatozcja. 


Glandula albuminalis is a lobular organ. Its size changes 
dependingon the phase of sexual activity. WTien only male 
reproductive cells are produced, the albumen gland is stiU 
small. It reaches its maximum size in the phase duringwhich 
ova are produced. This change in size is reverse relative to 
that of the gonad. This makes it easy (o recognize the phase 
of sexual activity of the slug. The gonad being large and 
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f 2IÎ-27. Heproduclive sysltMU. 20 - Tht* \va> of spfnaal<)/.oa in Ihe pvei*. 27 - The way of sperinatozoa aml ova in Ihe refoivtT. as - ptMiial optMiiiiji; throumdi 
\vhi(‘h sperinato/.oa of autosperm l(‘ave the repnKluetive system of th(‘ 0ver; dh - dueliis hermaphnKiilieiis; ^n - ^andula alhuminnlis; }»li - tdandula 
hermaphniditiea; hs - s|H>rni Iheterospernit froin the partner; ov - oviduetus; s - s|>ermo\iduelus; p - ptmis; r - museulus retraetor peiiis; vs - vesieula 

seminalis lAflerWlklor UKSÎI) 



l^landiila alhuniinalis sniall iiulieates that the individual is in 
its inale phase of reproduetive aetivity. Wlien the situation 
is reverse. the slu^ is surely in the feniale or postclimaeterie 
phase of reproduetion. 

Sperinoviduet (spermoviduetus) is a double duct, al- 
thou^h it is not elearly visible from the outside. Its parts 
differ in the de^*ee to whieh the wall surfaees, eovered by 
0ands, are folded. The male duet sei'ves exelusively to earry 
away the slu^’s owii spermatozoa (autosperm). This is the 
way they proeeed lo vas deferens and farther to penis 
Ihrou^h whieh they are Iransferred to the partner durinfi: 
eopulation (Fig. 2(.>). The fdands of this seetion of the .sperm- 
oviduet, thou^jh of varyingl\'|)es, are usually ealled prostate. 


The female eanal of spermoviduet is ihe vvay throu^i whieh 
a zy^ote, enveloped vvith the seeretion of ^landula albumi- 
nalis, is removed. Durin^this proeess the ^lands situated in 
the walls of this duet produee the other layers of e^^ enve- 
lopes and the eoat. There are several layers of envelopes, 
whieh provide the embryo vvith nutrilive material. Crystals 
ofealeiiim, needed by thedevelopin^slu^-e.^.-to build the 
protoeoneh whieh is the embryonie shell. are also deposited 
in the envelopes. To provide e^gs with ealeium involves 
a p^’eat effort. Sometimes even as miieh as 40% of the 
metabolizc'd ealeium, ineludin^ that from the parenlal shell 
whieh is partly dis.solved, is lost with e^gs (Fournie aiid 
Chétail 10S2). The femaleduet isalso ihevvay throu^ whieh 
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spermatozoa coming from the copulation partner (alJf>- 
sperm) flow. Tliey niove iinaided into the vesicula seminalis, 
and thus in Ihe direclion opposite to that laken by the eggs 
(Fig. 27). 

.4nteriorly each of Ihe canals composing the spermovi- 
duct separates from the other one, Ihe male duct becoming 
vas deferens and the female duct - oviductus. Vas deferens 
is a thin canal which first runs anterad, and further, having 
bent, in the opposite direction alongthe penis. It opens into 
the latter organ usually near its hind end. 

Both the external and internal structure of penis differ 
depending on the genus (Fig. 28). The organ is often pig- 
mented, especially posterioiiy. In most genera the penis 
assumes the shape of a fleshy bag with various swellings and 
protrusions, and is usually additionally equipped with 
various t>q}es of accessory (»rgans. This bag-shaped penis 
occurs in Dcrocems, Fnrcoiicnis, LfFopcUc and KrinUc- 
killns. In Mc(j(tlopcUc, when extended, the organ is tubulai% 
posterioiiy strongly narrovving. anteriorly benl; both parallel 
parts bound together by niuscular fibres. In Mt^soUnnix the 
penis is eylindrical, vvorm-Iike elongaled, its appearance 
differenl than in other genera of .Agriolimacidae. In all 
members of the family musculus retractor penis is present^ 
and it is attached in the penis posterior part usually near the 
vas deferens outlet. The appearance of this muscle varies, 
but its posterior insertion is alvvays single and situated 
beneath the vesligial shell. Only in McsoUnniJ' the retractor 
mu.scle is pierced by the rectum, vvhich results in the pres- 
ence of tvvo insertions. .Vnteriorly the muscle is fairly often 
branched, having tvvo or more strands, but all those off- 
shools are attached to the penis or its accessoi'y organs. 
Mosl commonly relractor penis altaches to the posterior 
penial vvall, sometimes producing an offshool also to the 
organ’s anterior seclion. In Fnrcopcnis one of Ihe muscle’s 


branches is attached to the glands of an organ which occurs 
beside the proper penis. AIl genera have their genitalia 
anteriorly equipped vvith small strands of relentor muscles 
that connect them to the lateral body vvalls. 

The accessorv organs associated with penis include 
giands of various t>pes. Some of them are situated in penial 
walls, some are cieaiiy distinguishable as separate organs. 
The penial gland of the genera Dcroccms and FniTopcnis 
is particularly large and variedly shaped. Most commonly it 
is set apically, thougli usually asvinmetrically. In some 
species it conslitutes a small nodule whereas in others 
a whole system of tree-like branching tvvigs or a tuft of 
digitate finger-shaped processes. The penial gland gets 
everted duringcourtship and copulation. In LijtopcUc the 
penial gland seems to be stuck in the penial vvall; in the 
remai n i ng genera (Mi^palopcUc, Kn/n ickiU us, Mcsoii nntj) 
the organ is lacking. 

In Dcroccms there are often various t>pes of pockets, 
svvellings or appendices in the posterior section of penis. The 
vvalls of those protuberances hold glands, but their role is 
probably connected vvith courtship as well. The function of 
the narrovver bent part of penis in Mcjalo/tcUc is unknowm. 
The stimulator-bearing anterior part of penis in the slugs 
[Dcroccrtts, L/itojtcUc) usually has a lateral swelling, vvhich 
results in the organ being asymmetrical. It is particularly 
well-visible in Dcroccras stttnintn (Fig. (>03). Most fre- 
quently this svvollen lateral pocket has its surface gi‘anulated 
thanks to the glaiids occurringin the thus thickened penial 
vvall. In Fnrco/tcnis there is a single or duble additional 
structure, equipped with its own glands and own ducls on 
the apical end. The role of these glands and that of the 
muscular fibres connected vvith them is unknovvn. Finally, 
another exceptional addilional accessor>‘ organ is the 
tubular membrane surrounding the penis along with vas 



Fijf. 2S. I)iu)^ums of copuliUory orj^ins in dirferenl |ft*nerH of .A^iolimaeidae. (Orijr.) 


http://rcin.org.pl 









370 


A. WlKTOR 


deferens in Mesoliwuj'. Its funelion is unknoNVTi. It can only 
be presumed that the membrane plays some role durmg 
matin^dance or copulation. 

The structures inside the penis are also complex (Fig. 
29). In Ürroceras and LtjtopeUv a major part of the internal 
penial walls and those of the stimulator is covered by fine 
striae resembling fingerprints; in all Agriolimacidae folding 
of various t>T)e occurs. Apart from that, many species have 
variously shaped stimulators inside penis, which get everted 
during courtship. In some members of Deroeeras the 
stimulator assumes the shape of a cone or a rounded papilla, 
whereas in others it is fan-shaped (F'ig. 29) or represents 
a double lobular structure. In Deroceras (but only subgenus 
L iolijtopelte) and Lijtojjelte there is a hard conchiolin plate 
impregnated with caleium salts, which gi’ows concentrically. 
It is probably homologous with the concentrically growing 
plate in the penis of KriJïnckiUns (subgenus TojoUmax). In 
the additional organ adjoining the penis and present in 
Fnrco/jcnis, there is either a conical or funnel-shaped 
structure which seems to perforni a function similar to that 
of a stimulator. However, its different location and the co- 
occurringglands may testify to a different origin: this organ 
does not necessarily have to be homologous with the stimula- 
tor of e.g. Deroceras. In Mepalo/jette inside penis there are 
two longitudinal, medially connected folds (Fig. 799). In 
Mesolimax distinct stimulatory struclures are lacking. 

Oviduct (o\iductus) (Figs. 2(i-27) is a thick tube without 
any additiomil structures occurringinternally or distinguish- 
able from theoutside. 


Spermatheca (= bursa copulatrix) (Figs. 29-28) is 
composed of a spermatheca duct and a eontainer w hich is 
the spermatheca proper. The border between these two 
parts is usually clearly perceivable only when the sperma- 
theca is expanded with the partner s sperm (allosperm). 
Then the walls of the container become thin, and remain 
such even when there is no sperm inside any longer. In 
juveniles the whole spermatheca is tubular. The organ does 
not only serve to collect allosperm, but it is also here that 
male gamets become mobile and proceed unaided towards 
the openingof ductus hermaphroditicus, the excess amount 
beingabsorbed. The spermatheca duct joins the penis near 
the latter s junction with the oviduct. An exception is the 
genus Mesotifnax, where this duct is connected to the 
oviduct (!î) at a certain distance from the atrium. 

The genital atrium (atrium genitale) is a short canal or 
a kind of funnel, into which both the oviduct and penis open. 
The first to get everted during matingdance and copulation 
is the atrium, then the stimulalor (if present). and finally the 
penis w'hich transfers sperm in the form of a clot of 
spermatozoa-containing secretion. The clot gets glued to the 
everted genitalia of the partner, and after copulation is 
invaginated inside the receiver. .Accessor> organs such as 
the penial gland or appendices undergo evertion, too. 

1.2.10. Mucus and its role 

In Gastropoda mucus is closely related with the 
mechanics of movement, and also with the morphologv’ and 
functioningof particular organs. 



DEROCERAS (s. str) 


KRYNICKILLUS (Toxolimax) 


Fi^. 2îl. Differi'nl l>pes of s(inuilalor>' organs m*c‘urrin>' in penis in Agriolimaeidae. (Ori^.) 
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The whole body of A^dolinicicidae is covered by mucus. 
Keen obsenation of slugfs in molion reveals that the mucus 
gels translocated alon^the whole body from its anterior parl 
posterad. Havin^moved on theground, a slujîleaves a track. 
It results both from the mucus produced by the ^ands of the 
sole and also those situated in the skin of olher body parts. 
Thanks to continual exchange and translocation of mucus, 
the skin is protected apfainst ^etting dried or injured, 
simultaneously being incessantly cleaned, especially of fine 
parlicles of forei^ bodies (soil and sand ^‘ains. dust). This 
transfer of mucus is an effect of the acthity of the skin 
ciliary epithelium. The mucus is iransferred posterad mainly 
throu^i skin p-ooves, and at the poslerior body end ^ets 
mixed with the sole secretion together yielding a track on 
the |»round. 

There are at least two kinds of mucus on the body 
surface. One is a thick secretion which covers the skin and 
protects it aj^ainst dryin^, dirt, chemical faclors elc. The 
other, similaiiy thick, mucus covers the sole and 0ues it to 
the ^’ound. Both these secretions are coloiiiiess or sli^htly 
yellowish, but always transparent. When the slu^îis irritated, 
its body bccomes covered by another type of secretion (more 
liquid) of protective or repellent character. In some species 
of ÜrrfMTras ihis substance is opaque, most commonly 
milky white. 

i'he thickness of miicus varies belween species of 
Agriolimacidae. In more afdle slugs - as a rule. hy^’o|)hilous 
species- it is more liquid, often dowiiri^ht watery. It should 
be noted that mucus is of greal importance for water balance 
of a slu^. Il both facilitates absorption of water from the 
environment and prevents its excessive loss. 

1.3. Kcologv and bionomics 
1.3.1. Kcolojo 

Fhe ecolo^cal reqiiirements of .Afn’i^dimacidae do not 
differ sij^nificantly from those of numerous snails inhabitin^^ 
the same ?xt‘og^*aphical zones. It bears evidence to the fact 
tliat nudeness not only does not pose an obstacle to livin^ 
often under extreme habital conditions but. on Ihe contrary, 
it enables slu^ to occur in habitats that are inaccessible to 
many snails. Slu[^0shness makes it possible to use a variety 
of hidin^ places which are well sheltered from external 
conditions, such as narrow rock crevices, soil cracks, chinks 
under stones, channels du^ by other animals. tree bark 
peelin^^off, hollows of trees etc. Besides, slu^ are more a^le 
than snails. Thanks to these two adaptations, .\^*ioIima- 
cidae, like other slu^, ean avoid bein^'exposed to sudden 
chaiifîes of weather conditions or chan^es in air humidity 
durin^a day. It is also of crucial iniportance since they have 
to sumve in milder microclimatic conditions the seasons 
that preclude activity. rnder unfavourable environmental 
conditions, slu^ find shelter in hidin^ places which they 
partly plu^ with mucus thus sur\ i\in^drou^hl periods, heal 
durin^ a day, pi’oiind frost etc. They leave those places 
durinjîcondensation of mist and durin^rain, often returning 
to Ihem before dawn. 


1.3.2. Bionomies 

Rep’ettably, available information on the ecoIog>' and 
bionomics of the family .A^-iolimacidae is very sparse. 
Sliffhtly more is knowm of only few species of Deroverns, 
mainly D. reticnlatnni (very numerous authors), 
D. stnrani/i (Kosiriska 1980),/A laere (scattered literature 
information), D. praecoj' and D. rodnae (Reise H)b5), 
D. panorniitannni (scattered data), D. (Liott/topelte) 
cancasirnni (LJvalieva H)75, Rymzhanov and Schileyko 
H)î)l). These are the only sluj^s that have been more 
thourouglily investi^ated. Hardly anythin^ is known about 
the other species, except for accidental obsenations made 
durin^ field research. These data pertain mostly to tlie 
habitat, sometimes feedin^or copulation. 

A[îi*iolimacidae are found in nearly all t\'pes of terrestriai 
habitats except for the nival zone in the mountains, deserts 
and saline environment. They are most common in open 
habitats such as meadows, idle land. cultivations, especially 
horticultural, rock rubble, nei0ibourhood of fresh water 
reser\'oirs and springs, etc. Some species have specialized 
to live in woodland, some occiir in mountain habitats partly 
covered by shrubs and rock debris. Most frequently they 
choose humid and mesic, rarely diw, habitats. Some occur in 
wet and temporarily inundated habitats (Deroceras laere). 
Nearly all are ^•ound-dwellers and avoid climbini^ up tree 
trunks or other tall plants. The condition for their occur- 
rence is a possibility to find hidin^ palces protectin^ them 
from sun operation and ^ettingdried. 

Knvironments offerinj^ a wide variety of microhabitats 
are favourable for many species of .V^’iolimacidae. For that 
reason numerous slujjs preferably colonize habitats de- 
slroyed or transformed by man, such as ruins of houses and 
old castles, cemeteries, ij^irdens and parks, old rubbish 
dumps, ^lass-houses, ve^etable warehouses, compost heaps 
etc. 

.A hinderin^îbarrier to their occurrence is without doubt 
friable sandy soil. (îraines of dry sand stick to mucus 
irritatin^ the skin, which results in excessive .secretion of 
mucus etc. Il must be for Ihis particular reason that desert 
and semide.sert areas are completely devoid of slu|îs. It is 
also impossible for slugs to bear high salinity of the siibstra- 
tum, both in maritime region and in the neighboiirhood of 
desiccatinglakes. L^esides, they avoid acid soil and therefore 
they are absent e.g. from peatbogs. 

These are zones of mild temperate climate close to warm, 
such as ihe Mediterranean. which are the most abundant in 
.Agriolimacidae species. In this type of climate active slugs 
are encountered throughout a year. In zones with frosty 
winters or longer spells of .seasonal drought only higlily 
specialized species of short life cycles occur in general. They 
can survive the most unfavourable period only in the form of 
eggs. The most preferred substratum are heavy clay soils. 
especilly those wilh a high calcium contenl. Such a substra- 
tum guarantees the possibility of hiding in ihe soil (even in 
a cultivaled fiekl). VVhen thc habitat offers olher opp(»rtuni- 
ties lo hide, such as slones. wood pieces, ruins, drain-pipes. 
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fomposts, leaf lilter etc, the character of the substratum is 
less important. 

Temperature is a veiy sij^ificant faclor. Slugs poorly 
tolerale overheatingover 30-3ô°C, or coolingbelow -Î3°C or 
-3.5T (Pinder lObîl, Stephensen irM>8).Thesetemperatures 
seem to be lelhal for all Agriolimacidae. It is also worth 
noting, however, that such extreme teniperatures are rarely 
dangerous to slugs as they do not reach the animals' hiding 
places. Optimum temperalures for species occurring in 
Central Europe range belween lOT and 20T, which is 
teslifiedtoby theiracthity (Lusis lî)(>(),Smith lOOO, Dmilrie- 
va 10(30, IMnder 10(30, Runham and Hunter 1070, Kosihska 
1080). The temperature oplimum for foraging recorded for 
Derocenhs rciiculntuot is 15-17T, for egg-laying ranging 
between lOT and 15T. A longer period of temperaturedrop 
to lOT results in cessation of the gonad growth. Kggs and 
embryos are markedly less susceptible to low lemperalures 
than hatched slugs. Fîven a two-day period of temperature of 
-lOT causes no disturbance in the subsequent developmenl 
of the embryo in Dcroceros rcticulatufu, whereas young 
individuals die already afler 48 hours when the temperature 
has fallen tQ-8.5°, a temperature of -4.5T killingthem after 
a mere 12 hours. Obser\'ations reveal that snails better 
tolarate chill than slugs. 

Temperature cerlainly influences tlie rate of embryonic 
development. Higlier resistance of Ihe eggand embryo lo low 
lemperatures and Ihe possibility to prolong the embryonic 
development when the air temperalure is low are perfect 
advantages which help a slugsumve winter. The longer the 
cold period, the longer the development lakes, youngslugs 
hatching with the slarl of spring. In Ihe case of widely 
distributed slugs, which inhabil different climaticzones, the 
features mentioned enable them lo adjiisl the lifecycle to the 
local weather conditions, Where the vegetation season is 
longcr, several generations can be produced per year, 
whereas in Ihe regions where the “Ihermal summer*’ is 
shorter, slugs lay eggs only once. In Dcroccras aarcstc, for 
inslance, thedevelopnient lasts for3weeksat a temperature 
of 2t)T, extending to 4 weeks al 15T, to 10 weeks at lOT 
and as many as 08 days al 5T (Carrick 1042). 

.\nother factor incredibly important to slugs is air 
humidily and humidity of the substratum. Their body is more 
hydrated than that of snails, mucus beingtheonly protection 
against intense evaporation. As emphasized already, the 
whole locomotion is dependent on the body fluids, their 
amount and translocations determining the pace of the 
animal’s movemenls. In general, all slugs have a fairly 
wasteful water management. In order to prevenl water loss 
by evaporalion, they hide in narrow shelters, where the 
small space becomes quickly saturated wilh vapour. Slugs 
have an anmzingabilily to lose water and acquire il again 
(Künkel 191(5, 1934; Kerkut 1959: Arias and Crowell 19(33, 
Ha>me 19(38). Some can lose even as much as SO^/o body mass 
without any harm. Dcroccras reticutatufu can lose 1/2 its 
body weight with no permanent damage. Obviously, althougli 
having a chance to siinive, an animal dried lo such an 
extent cannot move without difficulty. Such a silualion often 


arises e.g. w hen a slug has failed to reach its shelter before 
daybreak. However, it can be saved from dryingoul by rain, 
dew' or a subslantial increase in air humidity. Slugs absorb 
waler with the whole surface of Iheir body like a sponge, 
thanks to which they can regain their ability to crawi. They 
usually avoid low humidity, moving preferably when it 
reaches î)()%. That is why most of them are active only at 
night (Kig. 30). When it is misty or rainy, however, they 
display their ordinary activity also in the day-time, but still 
avoidingsun rays fallingdirectly onlo iheir body. When dew 
appears at night one can watch slugs leaving Iheir hiding 
palces and starting their aclive life wilh making up for the 
loss of water. II takes place during a "batir in a dew drop 
which is absorbed tlirougli the skin, licked, or simply drunk 
(Kosinska 1980). Different species have varying require- 
ments concerning humidity, which is associated with the 
mucus thickness. Hygro|)hilous forms (Dcroccras tacrc, 
D. (L.) ufotdftricfifu) have a more waterv' mucus whereas 
that of mesophilous species is dislinctly thicker. 

Drowning poses a serious danger to many species. It 
occurs duringriver floods, torrential rains, springthaws etc. 
Yet, some slugs cope with it. I happened to catch with a net 
Dcroccras tacrc from the bottom of a water reservoir a few' 
dozen centimetres in de|)th. 11 should be added. however. 
that it was in springlime and the water temperature was 
very low. The sliig menlioned moves under water with gi’eat 
agility, easily resorting lo flighl onlo leaves of gi*ass for 
instance. OWm^yD croccras species do not have siieh capabili- 
ties in this re.spect and. not havingsucceeded to e.scape, they 
drowii. Besides, eggs (e.g. of Dcnfccras sturatff/i) sunk in 
water can still develop. Their development is only somewhal 



Fig. 30. DiurnuJ activity in iJerovvrns stnrnujfi. {.\flcr Kosinska lOSO; 
sli0itly nnKÜfitHi) 
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slovver, Ihe hatching juveniles emer^ring easily onlo the 
surfaee (Kosinska H)80). 

1.3.3. Life cyele 

.\l(houglî our knowledge of the life cyele in .Agi’iolima- 
eidae is fragmentary and eoneerns only some members of 
tlie genus Dcrocrnts, it st?ems that in all speeies it is short, 
not exeeeding a dozen or so monlhs even under optimum 
eondilions. e.g. in laboratorv' eulture. This makes an inter- 
esting point as in natural eonditlons the life span is often 
delermined by the onset of unfavourable season, i.e. vvilh 
gi‘ound frosts lots of slugs die havingpreviously laid eggs. In 
laboratory eonditions their life ean be prolonged by several 
monlhs aiul their reproduetive phase is extended as vvell. In 
sueh a situation slugs die “of old age’\ vvhieh under nalural 
eonditions may not happen or is exeeptional. In general, 
Agriolimaeidae live for about a year (Luther lUlo, Kosinska 
ni8(), Likharev and Wlktor 1980, Wiktor 1989). lînder 
optimum eonditions theembnoniedevelopment lasts for 2-3 
vveeks but this period ean be inereased to at least 227 days. 
The development threshold equals about 4°C. So far, various 
speeies are knowTi lo have llieir ovvn speeifie rale of develop- 
mpnl, gi-ovv1h and maluration influeneed by thermie eondi- 
tions. The individual life span depends mainly on the liv ing 
eonditions of Ihe slug (ample data and referenees on the 
issue available in South 1992). 

Agriolimaeidae (probably all) have an abilily to adjust 
iheir life eyele to loeal environmental eonditions. A elose 
eorrelation betvveen the rhythms of elimatie seasons and 
aetive life seems to exist in all speeies. The stagi* to survive 
the most unfavourable |)eriod is iheegg. When theeonditions 
reaeh the eritieal state, adult slugs lay eggs and die. This 
happens .so, for instanee, in temperate elimale during late 
autumn eooliugand gi'ound frost. Theeggsare buried in .soil 
or other hiding plaees, e.g. under stones. The rate of the 
embryonie development depends on the ambient tempera- 
ture (see above). 

Roth eggs and the developing embryos more easilv 
tolerate a drop in temp(‘rature than adult speeimens. The 
same eoneerns water defieit, ete. It allovvs lo adjusl Ihe 
periods of halehingaiid aetiv e life lo favourable seasons and 
ensures grc^ater eomforl of living in beller abiotie and 
trophie eonditions. Iii more favourable geogi’aphieal zones 
vvillîin the distribulion range sueh a strategV' also makes it 
possible lo repeaU'dly lay eggs and somelimes lo produ(*e 
.several generations vvithin the vegetalion .season (Figs. 
31-32). Henee, one or more generalions of the same speeies 
vvitlîin a vegelation season ean be found. In Ihe lalter ease 
slugs at different onlogenelie stages eo-oeeur. In elimatie 
zones of mild vvinter it often happens ihal young slugs 
appear in late aulumn. If this is the ease and the environ- 
mental eondilions are favourable, Ihe juveniles survive Ihe 
vvinler and reaeh nîalurily in the spring. Thus, the life eyele 
may be dependenl solely on the environmental Ihermies or, 
perhaps. also on the soil moisture, iireeipitation ete. The 
situation must be similar vvith the sp(‘eies inhabiling lh(* 


Mediterranean, but this it is not vv inter but drv summer that 
is the most diffieult to survive. 

Some speeies, however, elearly display seasonality of 
reproduetion. It points out to the faet that reproduetive 
seasonality is genetieally eneoded in all Agriolimaeidae and 
only modified by environmental eonditions. A great part, if 
not most, of the speeies reaeh maturity in summer, and al 
the end of this season and in autumn mature speeimens are 
observed eopulating and reprodueing, Among the slugs 
vvhose life eyeles are knovvm D. i)V(iev().r and D. vodtuw are 
di.stinguishable (Wiktor 1989; Hei.se 1995,199Ha. l99()b).The 
formor matures in springand adull. reprodueing, speeimens 
are reeorded as early as April. The situation is similar vvith 
the latter speeies but in this ea.se, although adult individuals 
are eneountered already in spring, the main phase of 
reproduetion falls in late summer and autumn. Obsei*v'ati()n.s 
earried out by VV'elter-Shultes (1998) on the Cîreek island of 
Cîavdos revealed that an endeiîîieZ^. {fardostotsis had a very 
short period of aetive life, adjusted to the most humid 
season: eggs are laid prior to a longdroughl and they are 
drouglît-resistant. 

.Aiîother exeeptional speeies is D. l(wri\ whieh under 
favourable eonditions reproduees througlîout the year 
irrespeetiveof the season. Lîsually, indivlduals represenling 
differeiîl ontogenelie slages e(H)eeur during a vvhole year 
(Fig. 31). Moreover, D. hwtT is tlie only speeies whieh, in 
favourable eonditions. is able to eomplete its life eyele vvithin 
a mere (i vveeks. At room temperature young slugs hateh 
after 14 days, and already after subsequenl 4 vveeks adult 
individuals lay eggs (Nieklas and Moffmann 1981). Tliis eyele 
ean probably be shortened, and eertainly extended eonsider- 
ably. Tlîis exeeptional plastieily typieal of D. l(wr(> is 
undoubt(‘dIy the main reason behind the slug having the 
lîîosi extensive g(‘ographieaI ningi‘ in Ihe family and al.so aii 
ineredible predisposition to spread in various elimatie zones 
vvhere il lives as a .synanlhrope and is oflen inlrodueed lo. 

1.3.4. Ontogeny 

A fertilized egg, usually eontaining an embryo al early 
stages of developmenl. leaves Ihe reproduetive traet. On an 
av(‘rag(\ an embryo iK'eds ea 3 vveeks to develop, dep(‘iî(ling 
on temperature and speeies (see above). Like in idl other 
gaslropods, the eleavage is spiral. A few stages of develop- 
menl eau be distinguished (Carriek 1938, South 1992). Al 
early stages. follovvlng invîigination. lypieal flanîe eells 
app(‘ar to perform the fuelioii of exeretorv organs. Furlher, 
a large endodermal lobe of liver develops, vvhieh serves to 
assimilate resene malerial. i.e. protein. In subsequenl 
stages a pulsingstrueture, ealled podoeyst (= poslerior sae 
= foot vesiele) appears. It is a sae vvhieh develops as 
a protuberanee of the posterior parl of the embryo. The 
pulsalion of this org'an and of tlie liver lobe ensures blood 
eireulation in tlie embryo. The podoeyst senes also as the 
embryo’s respiralory organ. Its movements are vvell-visible 
Ihrouglî the egg envelopes. (îradually, an anterior sae 
(= viseeral sae = hepatie lobe). vvith primordial vi.seera 
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Fijîs. Iîl-32. Life cyclc. 31 - IJrmvcm.s Itwre. 32 - ÜertK’rms retwnUituin. (Aftcr Wiktor 198!)) 


(liver, albunien giand ete), foot, niantle and tentaeles ean be 
dislinguislu'd within Ihe enibryo. In the followingstages the 
podtxwst undergoes gi’adual reduetion, the enibr>’o slowly 
assumingthe appearanee of an aduit slugwith an embryonie 
shell in the mantle, tentaeies, foot ete (Runham and Hunter 
1971), South 1992). With the development of the embrvo the 
egg enveiopes ean ehange their eoiour and beeome turbid. 
Youngslugs move for some time within the envelopes, Ihen 
bite through them and get out. In some speeies, e.g. D. Uwve, 
the hatehing is synehronous and all slugs from the same 
eiuteh leave eggs within 1-2 hours (NiekJas and Hoffmann 
1981). In others this ean be extended to a ionger period, even 
lo a week (Luther 1915, Dmitrieva 1998, Uvalieva 1975, 
Kosinska 1980). Tlie hatehlings remain for a eerlain linie at 
the hatehing plaee, gradually eating up the remains of egg 
envelopes. In the ease of as\Tiehronous hatehing, the 
individuals that have hatehed eariier often damage neigh- 
bouringeggs w hieli still eontain embnos or already formed 
juveniles. They probably treat other eggs as food. It is 
unknowTi whether this phenomenon has any seleetive 
signifieanee. It may aeeeierate hatehingof the young from 
the damaged eggs. If an eggeontains a juvenile advaneed in 
deveiopment, the indi\idual leaves the enveiopes as a “prc'- 
matureiy born ehild’’. Sinee it has aiready been formed, it 
oflen sueeeeds to survive, despite beingsmailer than usuai. 
If the envelopes stili eontain an embno, the iatter dies 
(Kosihska 1980). Sometimes two or a few embryos develop 
in one egg, whieh eonstitutes a kind of eoeoon. It originates 
in two ways: either from a multinuelear egg or a few' eggs 
havingone envelope (Kosihska 1980 see below- reprodue- 
tion). From sueh polyembryonie eggs-eoeoons a few^ slugs 


ean hateh and, aithough they are smaiier than usual, their 
further deveiopment is normal. They oftcn hateh 
asynehronously: the largest siblingleaves the eggenvelopes 
as first, thus making the others exposed to danger. 

Youngslugs gi-ow quiekly feedingon the same food as the 
adult ones and behave alike. duveniles may differ in eolor- 
ation from adult slugs. Spotting- if tvpieal of the speeies - 
appears late, i.e. in maturing speeimens. Sometimes juve- 
niies are spotted vvhereas adults areentirely blaek. It seems, 
however, that the situation ean sometimes be reverse. This 
results in a serious hindranee to fieid researehers and 
taxonomists as juvenile speeimens of niost speeies are 
eompieteiyindistinguishabie.Thereare nootherdifferenees 
betvveen an aduit and a juveniie slugexeept those in eolor- 
ation and size. The iatter grovvs untii the stage of sexual 
aetivity has been reaehed. The gi'ovvth is stunted in the 
reproduetion phase, vvhieh isprobably humoraliy eontrolled, 
and the vvhole food the siug eonsumes is used for gamet 
produetion and for providing them with nutritive material. 
\Yhen the gonad has exhaustt'd its reserves of gamets and 
the slug is still aiive, a seeond phase of gi’owlh ean oeeur. 
Sueh postelimaeterie speeimens sometimes attain a giant 
size (Kosihska 1980), but their behaviour is normal. The 
situation is similar as in the ease of parasite-eastrated 
snails, whose body and sheil aiso gi'ovv to an unsualiy large 
size. In this seeond gi’owlh phase the gonad is tiny, ehoeolate 
or biaek in eolour, w hiie the aibumen gland huge and vvhite- 
eoloured. Sueh siugs may sometimes lay eggs but nothing 
halehes from Iheni (see beiow). Natural death is preeeded 
but deereased mobiiity, eessation of feeding and gi*aduai 
body diminution whieh is an effeet of “slimming” as the laek 
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of a stiff skeleton leads to the whole slugbeeomingsmaller. 
This is most frequently accompanied by a change of colour, 
the whole body getting darker. 

1.3.5. Keproduetion 

A^e at which sexual malurity is attained depends on the 
species. For e.xample, in laboratory culture Z>. hwrr lays 
eg^s as early as after 4 weeks after hatching (Nicklas and 
Hoffmann U)81), whereas D. rodmic and D. prarrnj' as late 
as after 180-210 days (Reise 1005). .VU .Agi’iolimacidae are 
hermaphrodites. Outcrossin^, in which spermatozoa conie 
from a different specimen than ova, is a commonly recorded 
phenomenon. Some species. however, reproduce uni- 
parentally. This tvpe of reproduction was obseiwed in 
D. larrr (McCracken and Selander 1080; Nicklas and 
Hoffinann 1081: Folz. Schaitkin and Selander 1082; 
Hoffmann 1083). D. rndrar nnú D. /jrarro.r lOOGb). 

Slugs of ihe latter two species lay e^gs earlier. i.e. at 
a younger age - if t hey have outcrossed, and later - when the 
reproduction is uniparental (Reise lOOOb). Thisobsenation 
is indicativeof uniparental reproduction beingforced by lack 
of opportunities to copulate. Electrophoretic analysis of wild 
populations confirms that outcrossingis the common type of 
reproduction (Reise lOOOb). 

'Fhe structiire of some natural populations points out to 
thepossiblityofself-fertilizationexistingalongsideoutcross- 
ing. Another type of uniparental reprodiiction, namely 
parthenogenesis, commonly occurs in D. /arrr. Moreover, 
it often repeals througli many generations. In this species 
partial or complete reduction of penis is often obseiwed (see 
|). 4()3). rhe presence or absence of male genitalia has been 
found to depend on the development conditions: temperature 
and photoperiod. Thus the environmental conditions may 
(letermine the mode of reproduction. Except for the ones 
mentioned, no other agi‘ioIimacid species has been reported 
to reproduce iiniparentally. 

Copulation is pre(*eded by courtship. The two mosl 
commonly lake place at nighl or after rain when both ihe air 
and soil humidity are high. Several phases can be distin- 
guished in the whole proci^ss (Wiktor lîibt); Kosiiiska 11)80; 
Rodriguez 1085; Wiktor 1080: Rodriguez, Castillejo, Outeiro 
1080; Reise 1005; Reise lOOtib). It startswith recognition of 
the partner (Figs. 3:i-3(3). A slug which encounters another 
one or finds its mucus trail can get interested. Having 
approached the possible paiiner, the animal tries to lick its 
nuicus, for instance from tlie posterior end of the crawiing 
individual. This is surely aimed at recognizingthe partner’s 
species identity and its possible readiness to reproduce. The 
other individual can react to those licks with reciprocal 
interest, and then the two slugs taste each other s mucus 
usually assumingopposite positions, i.e. archingright, they 
reach with their mouth to the posterior end of Ihe partner. 
They slowiy move around one point, gi*adually (*overingthe 
earth with miicus. This is the recognition phase. The effect 
is a mucus-coated surface which is going to be the stage of 
subsequent phases of matingdance and copulation. It may 


happen that such an initial attempt is made by slugs repre- 
senting different sp(*cies which quit having recognized the 
mistake. Sometimes the “coquetted” individual does not 
respond to the courtship and escapes, or after the initial 
rec(3gnition phase retreats leaving the suitor. During this 
w'hole process, starting from joint preparation of mucus- 
covered surface, the slugs - at least Drrnrrras - nearly 
always remain in horizontal position. The partners make 
circles togelher for a longer time. It is usually as late as at 
this stage that the stimulators get evertcHl, although some- 
times it happens already in the initial phase of the encoun- 
ter. Stinuilator evertion inay be simultaneous in both 
individuals, or delayed in one of them. Sometimes one of the 
mating slugs is observed to (*ease the dan(*e as if leaving, 
but, makinga cir(*le, it returns to its partner. The "dancing" 
partners come so close to each other that their stimulators 
touch. It is unknowii what happens at this stage, which is the 
longest one. Probably, apart from recognition, the slugs 
exchange substances stiinulatingthe releaseof spermatozoa 
and their migi*ation to penis. This would constitute tlie 
stimulation phase, which can last for several (l(3zen minutes. 
The subsequent phase is very shorl, taking merely a minute. 
and this is the copulation proper which consists in mutual 
transfer of a sperm portion in the shape of a clot of thick 
jelly-like substance yellowish in colour (Fig. 33i). This is 
possible owiiig to abrupt evertion of the atriuin and penis 
along with its gland, and other accessory organs if present. 
Then the slugs get together even tiglUer, sometimes rising, 
their skin covered by a milky while mucus. At this tirne the 
sperm clot gets glued to the everted organs of the partner, 
probably to the swollen atrium. Accordingto Rymzhanov and 
Shileyko (11)1)1), in D. (L.) raarasinna sperm sticks to the 
calcareous plate on the partner’s stimulator, which is (*arlier 
cleaned by the slug. After the exchange of sperm, both 
partners remain inotionless for .some timo, separatingafter 
a while. I3efore, they oflen eat the coagulated nuicus coat on 
wlîich thew'hole process took place. Later on, thecopulatory 
organs with the sperm clot get retracted, that beingthe final 
pliase. The duration of the whole process depends on 
ambient temperature. However, .some observations 
((Jerhardt 11).33, 11)35, 11140; Wiktor IDOO; Webb 11)05; Kosiri- 
ska 1080; Wiktor 1081); Rymzhanov and Shileyko 1001; 
Caslillejo 1002; Rei.se 1005, lOOOb) iiidicate that theduration 
of particular phases of courtship is species-specific. The 
courtship and its course, timing of its particnlar phases 
(Reise lOOOb) probably prevent crossingof different species 
tlîus eliminating possible mistakes. At least, tlie literature 
does not report on tlieexistenceof interspecific hybrids. The 
cour.se of courtship and copulation is knowii in a mere few 
species, aiui only in the g('nera Drrnrrras and Farrn/jrais 
(see Wiktor 1000 - D. rrtiralataar Kosiiiska 1080 - 
D. staraatji, Wiktor 1004 -Z>. rrl/tiattttatrasis, Wiktor 1083 
- D. (L.) harrsr/ti, Rymzhanov and Shileyko 1001 - 
D. (/..) raacasira/tt, Rodriguez 1085 - Ft/rrnpr/tis sp.). 

Egg's are laid after a few to several dozen days after 
copulation. As obsened by Reise (lOOtib), Drrtjcrt'as, at 
least some species. lay eggs repeatedly. Some can store 
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3.*J. Courtship and copulation in üvnH'cras rcticaiatum: A-B - rcH'opiition phase: (MJ - eourtship: II - eopulation or exehanjji' of sperm: I - disjunetion 
of partners earrjingaway mueus elots eontainin^ sperm. (After VViktor lîMîO) 

allosperni, so each egg-layiiig need nol be preeeded by laying eggs. Representatives of the genus inentioned inost 
eopiilation. Aslugisverycarefulvvhenchoosingaplaeefor cominonly lay eggs in the soil or detritus, less frequently 
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34. Copulation (sptTm exchanj^ phasc) In DrrfHems trtfcttiatnm. (Afler Wiktur HMiO) 


under stones; nothinj^is known in this respeet about species 
helonfonj^to other genera. Havingfound a suitable location, 
a slug di^ a hole uith its head and the anterior section of 
foot, usually pushing aside soil particles. Eggs are always 
protected against sun operation. During egg la>ing the 
tentacles are invaginated, the aniinal beinglittle susceptible 
to irritation or exposure to light. It takes a slugfrom several 
dozen seconds to a few ininutes to lay an egg (Kosiriska 
1980). Most often an individual lays from a few to a dozen or 
sü eggs, called a ciutch, in one burrow. Clutches are usually 
laid at a few days* inten als. It is a rarer case that a sluglays 


a mere one eggs or, crawling, ‘‘drops one no matter where'’. 
Eggs usually contain one zygote (Figs. 37-38). It happens, 
however, that there are 2-4 zygotes, each having its owti 
protein envelope (!), in one external sheath, which re.sults in 
a "compound egg”. Each of the embryos from such eggs can 
develop normally, although they are usually smaller than 
individuals hatehed from “single eggs”. A slug is able to 
reproduce for a long time, but when it gets older, various 
anomalies appear. More and more of its eggs fail to develop 
normally, and also “eggs-cocoons” are laid, containing 
several zygotes in one external sheath and shared protein 
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Fi{î. 35. C'ourtship and copulation in Lk^nH'eras sturan//r. A - recojînition phase: B-D - eourtship; E - copulation; F - separation of partners. 

(After Kosi hska 1980) 
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Ki|î. 3t). Courtship und copiilation in Dvntcrras (Lfoiiftopvltv) hurvsctth A - recognilion pha.se; B-C - eourtship; I>-K - pha.se immiKliately followin^ 

the eopulation; F - separation of pariners. (After Wiktor lîlKt) 


envelope (cf. compoiind eggs above). Sonietimes only 
a cylindrical formation without embiwo.s is produced. The.se 
are probably empty protein envelopes. The slugs incapable 
of uniparental reproduction sometimes lay e^jgs which have 
not been fertilized as they do not hatch (Carrick H)38, 
Kosiriska 1980, Rei.se 1990b). 

Kggs do not differ between species. They are transparent. 


colourless or slightly whitish, with a somewhat cioudy 
embryo inside. The shape of eggs depends on tlieir moisture. 
Wlien fully hydrated, they are neaiiy spherical having two 
small conical protuberances on the sides. Sometimes, 
especially in the case of old specimens, eggs are connected 
vvith one another by these protuberances thus producing 
a chain vvhich resembles a stringof beads. 
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Fijj. 37. Eggs of Derovenui sturanyi: A - an ogp wllh a singlo zygole; 
B - an egg uith four zv’gotes and a eommon envelope of protein mass; 
C - two monozygotic eggs with individual protein envelopes, ciosefi together 
in a common external sheath. (After Kosi hska 1980) 

1.4. Distribution 

.Agriolimacidae have the most extensive dislribulion 
range of all slug families. bul their representatives occur 
indigenously only in the northern hemisphere. Their range 
covers nearly whole Eurasia from the polar circle up to the 
Himalaytis and Central America. In Africa it is delimited by 
the Sahara, although a few endemic Derocera.s species 
inhabit Abyssinia (Ethiopia) (Fig. 39). The genusDeroceras 
is the only one found in the whole vast area of the family’s 
range. Nearly everywherewithin it, beside species of smaller 
ranges, “ubiquitous"A /r/crcisfound (!).Thewidest variety 
and highest number of Derocera.s species inhabit the 



Fig. 38. Eggs of Derocerassturnnyi: A - propcrly devcloped cggs sepuratcd 
from one another; B - eggs conneeted Hke coral beads; (^-D - eggs some of 
which have common externaJ envelopes; E - eggs laid in the form of a eocoon; 
F - a cocoon conlaining only protein envelopes devoid of z^gotes. (.•Vfler 
Kosihska 1980) 

Mediterranean region, especially the Balkans. The fauna of 
Greek Deroceras is exceptionally rich in endemics (Wiktor 
1997, in print). In general, this genus is represented by 
nearly 120 species. Some of them seem to be in expansion. 
many are introduced. All the other genera comprise merely 
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Fij?. îîî). Map of (lislribiilion raiii'o of Ihc ucnu.s Ut't'iH'vrns. <()ri|ï) 


1-5 specios oacli and liavo small ran^os. Thoir rangos lio 
wilhin Iho aroa inhahilod by DvnxTras, which, in Iho niain, 
is tho only gonus thal can occiir syinpatrically with othors. 
Farrourtffs is an ondomic genus of tho north-wostorn part 
of tho Iborian Peninsula (Fig. 40). L///opc//c occurs in 
Contral Asia and Iho Caucasus, possibly also in Iran and 
N Turkoy (Fig. 41). \fv(/alopeltv inhabits tho Black Sea coast 
in Turkoy and Abkhasia (Fig. 42). Krfftffekillffs is found in 
tho Caucasus, N Iran, N Turkey and Bulguria (Fig. 45), 
wheroas MesoHttfax recodod from SW Turkey (Fig. 44). 

It is worth noting that Derovf^ras is the only genus 
occurring in tho northern glaciation rango. The distribution 
of all tho romaininggenera is limitod to territories whore the 
cliinatic innuence of the lce Age was sliglit and where the old 
pro-PIoistoceno fauna has boon preseiTod. During tho 
glacialions most of these areas wero rofuges. Nowadays it is 
by no means possiblo to ostablish tho original distribution 
range of tho family. It was probably very wide alroady boforo 
tho Ploistocone, cortainly covoring southern areas of the 
westorn I^aloarctic, which is the region whoro all tho gonera 
of Agi'iolimacidao still occur. Invasion of tho northorn part of 
tho Paloarctic, and probably also ils eastorn oxpansos and 
.Amorica, may bea rosult of migi’ation duringtho intorglacial 
poriods or after the ultimate withdrawal of the continental 
northern ice-sheot. Deroeeras, tho most plastic genus with 
an onormous capability of speciation, has invaded this hugo 
aroa rolativoly rocently. Finally, it is also worth pointingout 


that, except for tho Medilorranoan sonsu lato. i.e. iiuiuding 
Asia Minor and tho Black Soa rogion, evorv'^vhoro tho 
numbor of spocios is insignificant - just a fow. It indicates 
that tho historical (‘ontroof di.sporsalof the whole family was 
situatod .somowhero in the south-wostorn I^ilearctic. 

1.5. Methods 
1.5.1. Collecting 

The time of collection should obviously bo chosen 
according to tho climatic zono. Since probably all spocies 
have Iheir life cyclo lasting for about a yoar, ono should plan 
Ihe colloclion poriod so that to ensuro tho possibility of 
finding adiilt spocimons. Young. sexually immature spoci- 
mons aro mostly unidentifiable. Since tlio oggis usually the 
stagi' which survives Ihe poriod of the least favourable 
climatic conditions. the timo of colloction should ovorlap tho 
season of reproduction which falls in a spell of incroa.sed 
precipitation and favourable temperature conditions. This 
pertains to tho majority of speeies hut Ihero aro somo 
excoptions. In temperate climate, for instanco, most spocies 
(siich asDeroeerasftf/resleJJ. reUcffltfltfttf) roach maturity 
in lato summer, those which bocome maturo in springand 
oarly summer (e.g. D. /traecox) beingexceptions. 

Neither is thero any rulo dofining how to look for 
Agriolimacidao considoring their various ocological adapta- 
tions. It is besl to soarch for thom aftor rain and a couple of 
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Figs. 4IM4. Mups <»f distribution ranj?:*s. 40 - FfirrofM’ftis. 41 - LiitojH'Uv. MvjjalajH'ltv. 40 - h'rjj/ifrkittus. 44 - .Mvsoti/ndJ'. (OritJ.) 


hours after dusk, especially when dew has appeared. Durin^^ 
the day hours, when air huinidity declines, siugs remain 
hidden under stones or wood pieces, in soil, detritus, leaf 
litter, rock crevices, etc. Accordingto the hitherto acquired 
knowledge, all species live close to the giound or in the 
immediate neigtibourhood of rocks, not climbing up trees 
and rarely crawling up tail herbs. 

The coliected siuj^ shouid best be put into boxes in 
which they couid freeiy move and breathe. One shouid aiso 
put some ieaves or ieaf iitter into these containers to ensure 
safety and suitable moisture for the specimens. WTien 
denseiy packed, siugs are irritated, secrete much mucus or 
even hurt one another. The ieaves wouid help them to ciean 
off the dirt stuck to the body and remain in a good condition 
for many hours. Since siugs are easiiy affected by hi^^i 
temperatures, the boxes shouid be protected a^inst 
overheating. if we want to keep aiive siugs for a coupie of 
days, the best way is to ieave tliem in a refrigerator at 
a temparature of over -f 4T. 

Coiiecting siugs, usuaiiy in difficuit conditions, one 
shouid immediateiy pro\ide the materiai with suitabie iabeis. 
in order to avoid mistakes, iabeis shouid be put into the 
containers with siugs. Since paper is often eaten by siugs 
and a iabei attached outside the container easiiy comes off 


or gets damaged, it is best to put it into a smali tesl tube and 
insert the latter into Ihe proper box. The safest way is to 
wTite with a soft pencii on thin cardboard. Such a iabel 
stands transport conditions: the paper does not soak up and 
the inscription does not get washed away even if for many 
hours carried in a rucksack. 

Wlien one wants to rear Agi’ioiimacidae, the best way is 
to take some earth aiong with detritus from the site the 
specimens were coiiected. Thus they wiii be given some 
ii\ing comfort before their ecoiogical requirements have 
been knowm. in order to offer them an opportunity to hide, 
the bottom of the terrarium shouid be carpeted with moist 
earth and a few’ pieces of rotteningwood or broken flower- 
pots throw n into it. The suitabie humidity as weli as protec- 
tion against sun and high temperature shouid be maintained. 
Aimost aii species eat iettuce and siices of fresh cucumber. 
WTien the cuiture is kept for a iongtu* time, it is advisabie to 
suppiement the food with smaii bits of crushed eggsheils. 

1.5.2. Preservation 

There are many methods of presenation to be empioyed 
depending on the purpose. i discuss ones that are the 
simpiest but which guarantee that materiai fit for dissection 
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for (axoiiomic* purposes ^iW be oblained. In sueli a case it is 
neoessary Ihal preserved slugs longretain their softness and 
elastieity, and their museles should be relaxed at the (irne of 
dealh and during preseiTation. Regrettably, none of the 
knowTi preseiTation methods ensures that the eolours, 
espeeially pure white, all shadcs of yellow and red, are 
relained and the eoloralion ehan^es eonsiderably. Melano- 
phores with the dark pi^ent, mcianine, are the ones whieh 
are preseiTed. often geltin^manifc'st only after presemition. 
Rxeept for blaek-eoioured forms, nearly all Agriolimaeidae 
beeome dirty ereamy after presen alion, wbieh makes them 
very mueh aiike. 

The simpiest w ay to kiil a slugw hen relaxed is to drowm 
it in water. In order to do that. individuals cieanecl of dirt 
and mueus should be plaeed in a test tubeor jar so lar^e that 
they eould freely move and Iheir muscies extend. l’he 
eontainer should be fiiled with water. best boiled. and ciosed 
so thal even a sin^e air bubble has not reniained inside. 
Sluf^s die within a few' hours clependin^on temperature. The 
proeess ean be aeeeleraled by adding* lo water some drops 
of aleohol, an amount as small as not to provoke abrupl 
eonlraetion of the body or intense seeretion of mueus. The 
eoneentration of aleohol shoiild not exeeed lO^/o. One ean 
also adcl a few menthol erystals (aetin^ diastolieally and 
baeterieidally) or any substan(*e whieh eauses loosenin^of 
nonstriatecl museles. Ilowever, sueh substancTs. e.^. barbitu- 
rates, are usually diffieult to biiy. A ^ood effeet ean be 
aehieved by usin^ the Co(NO.^)^* HH^O solution. In its eiwstal- 
line form and solution this eompound is red and partly 
eolours tissues, but theeoloration vanishes after some time. 
Some researehers reeommend killinff slugs with earbon 
dioxide in speeially devised ehambers. 

WTien slugs are already dead, i.e. unresponsive to 
a toueh. Ihc'y should bc* waslu'd of nnieus with eold water. It 
is usually suffieient to rinse Ihem reiieatedly in the c*ontainer 
Ihey were killecl in. For presenation ethyl aleohol, best its 
7()-7r)’yo solution. should be used. It is neeessary to remem- 
ber, however, that the presenation fliiid should be ehanged 
several times at inteiTals of a few to a dozen or so days. The 
aleohol in whieh the slugs float gets diluted with the water 
from their bodies. Besides. various substances, e.g. from the 
alimentaiT system, get into it, and if tlie fluid is not changed, 
the speeimens undergo maeeration or pulrefaetion. In the 
ease of large-sized slugs (w hieh is rare in Agi-iolimaeidae) it 
is aclvisable to eut the body integuments on the lefl or injeet 
some preservation liquid into the body usinga syringc\ It is 
partieularly important wlien it is hot and the putrefaetion 
proeesses in the alimentary eanal produee largc' amounts of 
gas w'hieh, inflat ing the whole body, deforms internal organs. 
Sliig specimens ean .safely be kept only when the aleohol, 
exehanged several times, beeomes eolourless and completely 
devoid of suspended matter. Specimens pre.sei'ved in such 
a w ay ean be disseeted even after 15(1 years. 

Presened slugs should be kept in dark which prevenls 
them from eomplete fading. 

It is a eommon praetiee at museums to presene slugs in 
ethyl aleohol. Likeeverv* pre.senation liquid, it is responsible 


for eertain deformations and artefaels. Sueh ehanges, 
however. are di.seussed in deseriptions, specimens presened 
alike beingcomparable with one another. 

I wTirn against preseiTalion in other fluid.s, formalin in 
partieular. Slugs presened in formalin are of no use for 
disseetion. ()n the other hand, this fixative better saves the 
eolours. Thus, formaline (4%) ean be used if speeimens are 
intendc'd to sene the purpose of clemonstrating external 
appearanee exelusively. 


1.5.3. Disseetion 

The equipmeiil ancl tools neeessary for disseelion 
eomprise the following: a stereoseopie mieroscopo, two pairs 
of tweezers (the best are waleh-maker’s having sharp ends 
and a smooth internal surfaee). a small scalpel or a fragmenl 
of a safety razor .set in a disseetion needle holder, oeulistie 
or nail seissors, enlhomologieal pins and miiuite pins, 
di.s.seetion pan. Blaek is the best eoloiir lo disseet on. One 
ean pour a little paraffin mixed with beeswax (1:1) and an 
admixture of soot or blaek shoe polish onto the disseetion 
pan. Dissection should always be performed in liquid. whieh 
enables to manipulate the utensils without them getting 
stuck lo the spc'cimen’s organs, proteets the latter against 
damages ancl prevents the glitteringeffeet of refleetion, The 
pan shoiild be deep enougli so that a slugbeingdis.seetecl be 
entirely submerged in Ihe fluid. At the same time, its edges 
should be faiiiy low' not to render operation with tools 
diffieull. 

Dis.seetion should follow siich aeourse so thal theorgans 
be leasi damaged. ()ne should lake a slug in the fingers and 
cut its body integuments cüonglhe foot margin nec*essarily 
(!) on the left (Fig. 45). 8ueh euttingdoes nol bringabout any 
damagc' to ta.xonomieally important organs. A slugshould be 
eut along its vvhole length from the head up to the posterior 
end. Then the speeimen should be plaeed with its baek up on 
the dis.seelion pan with paraffin aiid the margin of ils foot 
pinned at two points at least. Next the sliig’s body inlegu- 
ments should be bent with tweezers to Ihe right, Ihus 
revealing the viseera whieh look like peas embedded in 
a pod. Having bent the integuments aside, one should pin 
them (Fig. 4()). In sueh a position praetieally all organs are 
available and easy to diselose. It is usually iinneeessary to 
eut an>1hingmore for identifieation purposes: in order to be 
able to see the organs and niake figures of the genitalia. 
intestine, brain. cte, onc needs only to draw them aside. 
Also. the pallial system ean be view ed fn^m the bottom, and 
even without dis.seeting the membranes if the speeimen is 
welI-pre.seiTed. To disseet the shell, one ean cut the mantle 
arouncl it at the top or get to it from the bottom bul this way 
damagingthe pallial complex. The organ topogi-aphy is more 
or le.ss identical in all .Agiiolimaeidae. For thorough study, it 
is usiially more eonvenienl to slightly loosen the twisted 
organs (Fig. 7). After examination one shoiild return the 
organs lo their original positions. unpin the body integu- 
ments from the paraffin in (he pan and eover the viseera 
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Kij^. 45-4(1, Dissci'Uon. 45- C'uHingof Im»(1.v intojiîiimiMits. Iti - Pinnin)( lo a disstHMion pan. (Orip.) 


back wilh them. Specimens kept like that are not prone to 
dama^e when being taken out of the tube or when the 
preservation fluid is beingexehanged, and - what is the most 
important - they ean be used for other studies again in the 
future. 

Preserved material should be disseeted in the same liquid 
in whieh it has been kept (!). 

Sometimes, for various purposes, fresh slugs. not 
presened, are needed to be disseeted. An advantage of sueh 
disseetion is that their internal organs are differentiated by 
varv ing shades of eolours, whieh renders their reeognition 
easier. I reeommend this method to beginners. Disseetion 
ean be performed downright in water, but after several 
dozen minutes organs get swollen, often disintegrating, and 
the speeimens eannot be presened. Sueh damages ean be 
avoided when a physiologieal fluid (for invertebrates, e.g. ca 
solution of eommon salt) is used. 

Colleeted material is seientifieally valuable only if 


provided wilh a label, whieh eonstitutes its doeumentation. 
With a view to prevent possible mistakes, sueh a label should 
be plaeed inside (!) the eonlainer with slugs. I( is best if it is 
wTitten in indelible ink on traeing paper, or printed with 
a laser printer on durable paper. The label should at least 
inelude the following information: preeisely defined eolleet- 
ing site with a speeifieation of the eountr>', provinee, or 
neighbouringloeality if easier to find on a map; the name of 
the eolleetor (legit) and date of eolleetion. It is advisable to 
note eeologieal data. WTien a slug has been identified. 
another label should be added informing about the speeies 
name and that of the determiner (determinavit) and. 
reeommendedly, the date of determination. Obxiousiy, other 
useful information ean be ineluded, too. I warn against 
wTiting on labels, both those prepared in the field and the 
final (jnes, only numbers and keeping detailed information 
separately. It often leads to serious eonfusion or even errors 
w'hieh get to literature (!). The best way is to keep slugs in 
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test tubes plii^ged ^\ith cotton and piit into tightly closed 
jars. One should pour preser\'ation fluid into the jars with 
tubes and refill it from tinie to time. 


II. Abbreviations of thf: Museum’s Namfs 


Cautifinî 

If Uhto i.s no inenlion of Ihe plare of de|H>sil or Ihe fale of Ihe types. it meuns 
I do nol know if they liave been prest'ned. 


.4NSP - 

BAN 

IZK 

FMNH - 
MHNM - 
MIZ 

MNHP - 

MNHW - 

NHMO - 

NMOAB - 

NMW - 
NMB - 

NNML - 


SMF - 


SMT - 
SSW - 


ZAS 


ZIN 


ZMB - 
ZMA - 


Academy of Natural Scienees of l^hiladelphia 
(USA) 

National Natural Histoiy Museum of the Acad- 
emy of Sciences. Sofia (Bulgaria) 

Zoülogical Istitute, Ukraine Academy of Sci- 
ence, Kiev (l'kraine) 

Field Museum of Natural Hislorv, Chicago 
(USA) 

Museo Nacional de Ciencias Naturales, Madrid 
(Spain) 

Museum and Institute of Zoologj', Polish 
Academy of Sciences, Warsaw (Poland) 
Muséum National d’Histoire Naturelle, Paris 
(France) 

Museum of Natural Histor>', Wroclaw Univer- 
sity, Wr()t4aw (Poland) 

Museum d’histoire naturelle, Geneve (Switzer- 
land) 

Muzeul de istorie naturalâ "Griegori Antipa’", 
Bucharest (Roumania) 

Naturhistorisches Museum, Wien (Austria) 
Naturhislorisches Museum, Basel (Swilzer- 
land) 

Nationaal Natuurhistrorisch Museum of Lei- 
den (= Kijksmuseum van Natuurlijke Historie) 
(The Netherlands) 

Naturmuseum Senckenberg, Frankfurt a/M. 
(Germany) 

Staatliches Museum für Tierkunde, Dresden 
(Germany) 

Naturhistoriska Riksmuseet, Stockholm (Swe- 
den) 

Institute of Zoolog>', Academia Sinica, Peking 
(= Beijing, China) 

Zoologicheskij muzej, St. Petersburg (= Le- 
ningi*ad, Russia) 

Museum für Naturkunde, Humbolt Universität, 
Berlin (Germany) 

Zoologisch Museum Universiteit van Amster- 
dam (The Netherlands) 


III. Systematic Review 
S ystematic list 

(synonym.s in bracke(.s) 

Fam. Agriolimacidae 
Subfam. Agriolimacinae 


Gen. Deroceras 
Subgen. Detxfcerass, str. 

abess i n ivn tn ((fi?n irra n ns) 

adolphi 

afer 

agresie (agreslis, obliqua, bilobatns, pallidns, nnnntns, 
reranganns, fedsehenkoi, paradisiacws, pgctto- 
biennins, transcancasicns, transcancasicns v. coe~ 
ciger, pojoritensis) 

attaicntn (bnchar v. coeciger, aitaicns transitorins, 
sibfriensis, stigtnatoida) 
aititnirai (aititnirai atiitnirai) 
ast gpataeetisis 

baknrianntn (schetnachensis, roseni) 

sp. ^cf. baknrianntn) 

barcentn 

bergtensis (?Phoeniciaca,Pentheri, ?cgprins, IPattargi, 
Idatnascensis, ISteindacitneri, Jordanicns, grosstti) 
bisacchiattnttt 
bistitntdatntn 
boeoticntn 
boettgeri 
""Brnttnerr 
bnlgaricntn 
cazioti 
cheeatlieri 
christae 

ch rgso t ro ga t isse tts is 

cottcretttentosntn (-ns) 

cgcladicnttt 

?d(diaii 

dtrketti 

detnirtensis 

?dnbinttt 

ercittae 

fatnagnstensis 

gardtdiattnttt (gofattns) 

gardosensis 

ginstinnntn 

giattdnlosntn 

golciteri (?corsicns) 

gorgottinttt 

itaiieos 

helicoidfde 

?ttesperinttt 

heterura 

ikaria 

ilintn 

Joitannae 

karttaniensis 

kasinttt 

keaettsis 

kotttanntn 

kortitiottensis 

koschattnttt (-ns) 

kgthirensis 
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laeve (brunnaeus, gracUis, campestris, parvidus, irein- 
landi, araneus, Krgnickdlus (Malino) hrunneus, mon- 
tanus, ingersotti, hgperborcus, mentonicus, Hemphi- 
li, globosus, Parkinsi, Bovenoti, berendti v. pictus, 
p,seudodioicus, renschi, schutzi,peitucidus, monentO’ 
tophus) 

tasithionensis tasithionensis 
iasithionensis polgiobatum 
tevisarcobetum faitimirai lerisarcobeiumj 
tibanoticum 
timacoides 

tombricoides (immacutatus, immacutatus v. nigrcscens, 
hispaniensis) 

tothari (kteinmi, daimatinum) 

maasseni 

malkini 

meiinum 

minoicum 

neuteboomi (jaeckeli neuteboomi) 

?n igroctgpeatum 

nitidum (Mattzani, hilbrandi) 

ngphoni 

oertzeni (iibegoti) 

osseticum (subagre,stis\. minutus) 

??padisii (padi^ii) 

pageti (laconicum, ,saronicum) 

panonnitafium (queenstandicus, Potionerae, Caruanae, 
Cecconii, cecconii v. sitvatica, ?Scharffi, dubius, me- 
ridionate) 
parium 
parnasium 

ptanarioides (rivanus) 

ponori 

ponsonbgi 

praecox 

p,seudopanormitanum 

rethimnoncnsis 

reticulatum (tunicata, Drgmonius, ?nicensis, simrothi, 
altenai) 
rhodensis 
riedelianum 

rodnae (fatremse, Juranum) 

.samium 

.scriphium 

sturangi (murinus, romanicus) 
subagreste (agrc.sticutus, Ananotri) 
tarraccnse (attimirai tarracensc) 
tauricutn (Dgmczetviczi, ramosum) 
thersitcs 

turcicum (catiatis, forcarti, .schte.schi, gcticus, Jaeckeii, 
dobrogicus, vranceanus, transsgivanicus, iviktori, 
p.seudoigtopctte, trafden i, ?padisi i, bosttensis, 
hercegovittae) 
uataderensis 
vascoana 
ziichi 


Subgen. Uolytopelte 

buresch i (hercuta na, oifen iana, .suboccidentat i.s, 

totrensis) 

caucasictitn (caspitLs, grusina, caucasica armenia, 
hamatum, Dgtnczetviczi s. Siniroth) 
kandaharensis 

moidavicum (??ttgdrobius, ??ttucutorum) 

occidentatis 

trabzonensis 

Nomina dubia 

Agriolimax Absotoni 
Agriotimax agre.stopsis 
Agriotimax Attemsi 
Agriotimax critnense 
Agriotimax fuscus 
Agriotimax Hor.sti 
Agriotimaj Jicketi 
Agriotimax kaffattunt 
Agriotimax Lúbâni 
Agriolimax Maggii 
Agriotinmx sardus 

(ienus Furcopenis 

circularis 

darioi 

gatleaciensis 

geresensis 

(ienus Lytopeite 

tttactdaia (fongicotli.s, transcaspia, ?Boettgeri) 

(ienus Megaiopeite 
simrothi 

Genus Knnickiiius 
Subgenus Kr^nickiiius^. str, 

metattocephalus (metattocephata) 
urbanskii 

Subgenus Toxoiimax 
hopiites 

Subfam. Mesolimaeinae 

Genus Mesoiimax 

brautti 

e.scherichi 

Incertae sedis 

"Agriotimaxatoi (variatt.s)" 

"Krgtt ickiitus ctgrtt iactts ” 

"Wgriolitnax Drgtttott ius ” 

Litttax (Megatopetta) sentitectti.s 
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Kainily Agriolimacidae VVagner, 

A|0*iolimacidu(‘VVnK!H‘r. 174. 

I)orcH‘fralinae Ma^e. 1952: 50. 

DercKiTasinae Hudt‘e. 1972: 84. 

DercKK'rasidae: Hodon, Boato, (Jiiisti lîlS2a: 53. 

IU‘fcTene(»s: IJkharev and VViklor 1980:123; Wlklor 1989: 100; llausdorf 
1998: 35. 

Medium-sized slugs, usually bcdow^ bO mni in lenglh. The 
poslerior bodv end abruptly narrowed, poinled or laterally 
fin-shapedly flattened. Mantle situated in the anterior body 
seetion, most often eoveringmore than 1/3 of the total length; 
in one ease (Meifalopelte) it eovers as mueh as the entire 
body. The anterior seetion of mantle is free, i.e. not acereted 
to nape. In live individuals the surfaee of mantle is eovered 
by (*oneentrie mobile vvrinkles. vvhieh eompletely disappear 
after the animars death. Pneumostom postmedial, exeep- 
tionally medial or even antemedial (e.g. MesoUtnax). Keel 
short and elearly visible only in the posterior body end, 
Ltllopelle being the only exeeption. Sole divided into three 
zones by longitudinal gi*oove.s. The lateral zones with 
transver.se, i.e. running nearly perpendieularly to the 
longitudinal body axis, wrinkles. In the medial zone the 
wTinkles form a widely gapingletter V', its openinganterad. 
IN)steriorly on baek and b(jdy sides the skin wrinkles are 
rehitively short and wide, their number betvveen ihe medial 
line of baek and pneumostom being usually ea 12-15. 

Coloration uniform or the body is dark-spotted (never 
striped). The spots often make elusters, or the dark pigmenl 
eoneentrates along the skin gr(M)ves jjrodueing a net-like 
pattern. 

Mueus eolourless, often w'ater>'. In some speeies also 
a milky white sc'eretion app('ars on irrilalion. 

Shell, entirely hidden in inantle, is flal, thin and .seak*- 
shaj)ed. its nueleus (rejiresenting Ihe embnonie part) 
asymmetrieally shifted jjosterad. It is only in Mesolhnax 
Ihat the nueleus is situated almost on the longitudinal axis; 
still il is also shifted baekvvard. 

(îenitalia. Vasdeferens thin.elearly delimited from penis. 
Penis mostly shorl and rounded, less fnMjuenlly vermiform, 
alvvays w ith one retraetor. In many sp(*eies jjenis equipjxul 
with jjenial gland and different kinds of aeeessor>' organs of 
the tvi)e of apj)endiees. glands etc. Also in many speeies, 
inside j)enis there is a slimulator. sometimes additionally 
vvith a hard plale. No aeeessory organs oeeurringvviihin Ihe 
female part of genitalia. Bursa eopulatrix (= spermalheea) 
oval or sj)herieal, usually vvith a shorl spermatheea duel 
oj)eningto jjenis (exept {oxMesitUttttts). Sperm transmitted 
in the form of gelly. 

Kggs w ith sofl and transparent envelopes. 

.lavv oxygiiatie, i.e. with one toolh in the middle. 

Kadula: (‘entral tooth with a large mesoeone and smaller 
(*eloeoiies, laleral leeth alsowith threeeusps, marginal teeth 
sabre- or dagger-shaped. 

Alimentary eanal forming two loops, vvhieh. to a small 
exleiil. are also tvvisted around ihe longitudinal body axis. 
Crop relatively long. eonstitutinglhe first seetion of the first 
loop. The .seeond loop is shifted jjosterad relative to llie first 


one. Roughly in the middle of the last intestinal arm, whieh 
is r(‘etum, a short jxieket-shajjed eaeeum, never filling with 
faeees, may oeeur. The right lobe of digi'stive gland larger, 
representing the terminal seetion of viseera. 

Heart situated in the right anterior quarter of pallial 
eomplex. Its longitudinal axis sometimes tilted even by 45® 
relative to tliat of body. Aorta long. Lung situated beneath 
heart. A bean-sliaped kidney surrounds heart from its baek 
and sides. Kidney ventrally equipped vvith a large lobe, 
MesoUtttaj- being the only exeeption. SeeondaiT ureler 
eomes off kidney in its hind seetion and opens to an oval 
bladder. The main retraetor has one eommon insertion 
attaehed to the membrane under the posterior margin of 
pallial eomplex. The musele branehes anterad in quiie 
a varied vvay also vvithin a speeies. 

Slugs living on soil, some eravviing on herbs and roeks 
but not up trees. They hide mainly under elods of earth, 
stones and vvood pieees. Phytophagous or omnivorous. 

The distribution range of the family eovers nearly the 
vvhole Holaretic. Most speeies inhabit the Western Pale- 
aretie, their greatest abundanee in the Mediterranean. Some 
of the speeies introdueed over Ihe vv hole globe, exeept for Ihe 
Ai*elie and Antaretiea. 

The family Agriolimaeidae is divided in tvvo subfamilies 
vvith b genera and ea 120 sjjeeies. 

Key tü identification of the genera of Agriolimacidae 

1. Mantle (‘overs nearly whole body (Fig. 705). 

. Menalopelle (p. 5()4) 

-. Manlle smaller, eoveringal mosl 1/2 body length. ... 2 

2. Laleral sole zones divided by tvvo or more longitudinally 
running gi*ooves (Fig. 821). Large slugs, even up to 00 
mm in length vvhen prosened. Penis long, vermiform, 
partly enveloped along wilh vas deferens by a tubular 
membrane. R(‘etum piereingthrougii the main retra(*tor. 

. MesoUttttt.r (p. 575) 

-. Lateral sole zones nol divided by longitudinal gi*ooves. 
IVeserved slugs al mosl ea 40 mm in length, usually 
eonsiderably smaller. Penis short. never enveloj)ed by 
a tubular membrane. Reelum situated by Ihe side of Ihe 
main retraetor.3 

3. Along the whole baek, up to the manlle margin, there is 
a eonspieuous keel (Fig. 787). 

. Li/lojtelle (p. 501) 

-. Keel present only on tlu* jiosterior end of baek, ()(*reeiv- 
able at most in 1/îi its length.4 

4. Rody sl(‘ndereven if(*ontra(*ted. Itslengthafterpresena- 
lion usually ea 40 mm or slightly more. Mantle smaller, 
eoveringup to 1/3 entire body length. Penis oval, shortly 
eylindrieal, without any e.xternal apjjendages (Fig. 810). 

. KriJttielxilltts (p. 500) 

-. Body thiekset when eonlraeted. Mantle equalling. or 
often larger Ihan. 1/3 enlire body lenglh. Penis usually 
vvilh various external apj)endages (Cautionî The two 
follovvinggenera externally indistinguishable from eaeh 
oiher).5 
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o. Penis narrow, anteriorly eonnecled with one or two 
accessory l) 0 (lies. each of wliich has (*a|)- or papilla- 
shaped 0ands on the posterior wall (Fi^. 774). No 
stimulator in the anterior section of penis; only in one 
species there is a spherical papilla in its posterior part. 
Rectal caecum lacking. 

. Fvrcopcuis (p. 054) 

Penis anteriorly asymmelrically distended. often with 
papillose or ^’anular glands in the latend wall of the 
distension. \\ ith few' exceptions, the anterior section of 
peniscontainingstimulatoror havingfolds. Stimulator in 
the form of a papilla, cone or fan-shaped plate. Rectum 
sometimes without caecum; when present, caecum is 
pocket-shaped or as a distinct hlind process. 
. Derovcnts (p. 388) 

Subfamily .\griolimacinae Wagner, 11135 

.A^iolimadnae W'a^er, 1930: 174. 

Sliigs moslly k*ss than 50 mm long. Pneumostom clearly 
poslmedial. Lateral sole zones having only trans\'erse 
wTinkles. Penis short, usually bag-shaped, often with 
external appendages, inside with different stimiilatory 
organs. No tubular membrane encircling penis and vas 
deferens. Musculiis retractor penis running beside right 
tentade. Kidney equipped w ith lobus. 

The geogi-aphic distribution of one genus is as large as 
the range of the whole family, those of the other genera being 
small and restricted to the Western Palearctic. 

1'he subfamily comprises the genera Derovrras, Fnrvo- 
pen /s, Ltftof)elte,Me(/(iloj)elte and Krtfn ivFttttts: altogether 
ca 110 speciesoccurringin different regionsof the Holarctic 
and in a part of Fthiopia. 

(îenus Rafinesque, 1820 

/)rntrrra.s Kafint'sque. 1H20; 10. Speeies Ivpiea; Lffttttj'f/rarilislintiiws^iw, 
1H20 = IJrntrrraa laere {O.V. Müller, 1771). 

Af/riotitnax Möreh, 1H05: .378. Speeies Ivpiea: Litttas af/rrstis Linnaeus. 

1758 = LJertjrrra.s af/re.str {lAntmvus. 17,58). 

/..//w/j-l.innaeus. 17,58: partim. 

Litttarrfta Hranl, 1815: parlim. 

Krt/ttirkia Kaleniezenko 18,39: nomen nudum. 

Kr//ttirkifttt.s Kaleniezenko. 1851: partim. 

Mef/ato/H tta .Möreh. 1857:2S2 pl. 10 fi)/. 7. Spet'ies lypiea: LitttttJ' (Megalo- 
/tetta) .srtniterttt.s Mön'h (a seareely knowii speeics). 

H//f(rotintttjr .Malm. 1870: 79. Speeies Ivpiea: H//ttrotitttajrtaeri.s = Lintax 
taeris. 

Kri/nirttia (sie!) Ilazay. 1884: .329 as '"Krt/ttirhitt Katrttizrnko" for Kr//- 
ttirltia brttttttea Draparnaud = Kr//ttirhia teari.s Müller. 

('httrotintax Westerlund, 1894: 10,3. Sj)eoies Ivpica: Af/rifttintajr tif/rr.sti.s 
var. rtttrref/irt(.s\\Qs\er\unú, 1894. 

Hefen*neeK: I leK.se 1920:21; Pilsbrv' 1948: ,533; W'iktor 1973: KMÎ; Likharev 
und W'iklor 1980: 125: Wlklor and LiWian'v 1980; 418 fiiîs 8-11; .Iijniît>luth. 
Likliarev. W'iktor 1981:17 fîRS 2-0: Wiklor 1989: 101: Wlklor 1990: 85. 

Smallish slugs. thcir length after preservation not 
exceeding 45 mm. Rody slender, sometimes more or less 
stout. Mantle covers sligl)tly more than 1/3 of the body, its 
posterior margin reaching roughly body half. The anterior 


section of mantle over nape can be easily bent upward. 
Pneumostom postmedial, surrounded by a kind of well 
distinguishable rounded plateof smoth surface. Keel limited 
to the posterior fragment of body. Between the medial line of 
back and pneumostom usually no more than 14 wTinkles. 
Skin thin, sometimes transparent enou0i for the internal 
organs to show through; in other species thiek arid non- 
ti*ansparent. 

Coloralion. (ienei*al body colour fi*om deeply black to 
snowT white, most often, however, dirty ci*eamy. Some slugs 
ai*e unicolour, some black-, blackish- or browii-spotted or - 
i*eticulated. 

Mucus colourless, often vvatei*}*. Apart from it, many 
speeies additionally produee a milky seei*etion when irri- 
tated. 

Genitalia. Penis short, bag-shapc'd, spherical, oval, 
irregular and like. Posteriorly equipped with penial gland 
(with some exceptions). Besides. diffei*ent t.vpes of disten- 
sions, pockets or appendices may occur, especially in thc 
posterior section of penis. Musculus retractor penis laterally 
or, less frequently. apieally aecreted to penis; often 
branehed. Inside penis different t>’]}es of stimulatory organs 
(e.g. stimulator = sai*cobeIIum) assuming the shape of 
a cone, fan, lobular structures, plicae ete, ihe surface of 
vvhich is covered by a .sculpture resembling fingerprints. 
Stimulator gets everted during courtship, and during the 
copulation itself both appendices and penial gland undergo 
evertion, too. 

The terminal section of intestine. i.e. i*('ctum, mosl 
commonly with a small caecum. In many species it is 
reduced to a differ*enl extent. Its length i*ar*ely r*eaches about 
1/3 thal of recturn; Ihe or*gan is usually pocket-shaped and 
pi*actically imperceivable in certain species. The terminal 
section of r*ectiim alvvays abruptly bi*oadens. 

Kidney equipped vvith a lai*ge lobus. 

The representatives of the genus live in open habitats 
and forest, in averagely hurnid or vvet envir*onment. 'Fhe life 
cycie cornpletes itself vvithin a period extending frorn 
a rnonth to over ten months. 

The genus is represented by two subgenei*a:/>/* 0 (*cm,s* 
s. str. and Lioltftofjvlte. 

Key tü identification of />^roc*er/i,v species 

Cuulioii! Thc ke> ilocs not inehide spoties of uneleur status. namely 
Üerffrrra.s bortff/eri, bttUjarirttnt, tiatlaii, (terkeni, ttnbiatn, heternra, 
kcnttannnt, tibanotirnnt, /iif/rort///teatttnt, /Httti.sii, /Htttori, r/tofirtt.si.s, 
nataderen.si.s, ziirhi, and noinina dubin. 

Charactcrs diseussed in thc key perlain to aleohul-preserved slugs. 

1. Caecuni on rectum clearly longer than wide. 2 

-. Cae(Tim on rectum in the form of a pocket the length 

(depth) of which is rouglily equal to or srnaller than Ihe 
width; or caecum completely lacking.21 

2. Stimulator inside penis in the shape of a eone.3 

Stimulator inside penis flatterKTl - in thc foi*m of 
a laterally squeezed cone or a complelely flat fold. . 10 

3. Posterior section of penis withoul appendices, only 

penial gland occurs.4 
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Apart from penial gland, Ihe posterior seetion of penis 
e(|uipped with one or two proeesses of appendix eharae- 
ter.H 

4. Penial gland single, in the shape of a nodule or un- 
branehed proeess of smooth surfaee. A slug usually 
exeeeding 30 mm, unieolorous, white, eream or brown- 
ish. Penis saek-shaped or with an ineonspieuous eon- 
strietion (Kigs. 05-74). Mainly the western Palearetie. 

. Ürrovrnts (D.) (ifjrvsfv (p. 307) 

-. Penial gland eovered by papillae, often branehed or 
eomposed of a few knots. 5 

5. Penial gland highly varying in appearanee, largt‘, in the 
shape of a single or a few branehes eovered by glandular 
papillae. Penis most frequently deeply laterally eon- 
striel€Hl. Vas deferens opens laterally elose to the rear 
end of penis, nearly always on the side of body integu- 
ments (Figs. 500-570). A slugusually over 20 mm. Body 
nearly always patterned. Almost the whole of Kurope, 
aud - as introdueed - different parls of Ihe globe. Moslly 
a synauthrope livingin open habitals. 

. D(*ro( rr(is (D.} n^f ivnUifani (p. 507) 

-. A speeies very similar to the [)reeeding slug. Peuis 
usually less signifieantly eonstrieted. Penial gland of 
varied shape, most eommonly small aiul made up of 
a number of knots or short proeesses. \as deferens 
opens at the basis of penial gland on the side of penis and 
faees viseera (Figs. 000-(>îl7). A eurytopie speeies often 
found in forest, but also as a synanthrope. Fsually less 
than20nim long.Oeeurringfrom Slovenia througli nearly 
the whole Balkans up to Turkey. 

. D(*ror(0’i(s ([)} ffirrirnin (p. 524) 

0. (Jn j)euis a long twisted aj)pendix, whieh makes an 
impressiou Ihat jienis is forked at its 2/3. Penial gland 
eomj)osed of a few long, usually unhranehed proeesses. 
Museulus relraetor piuiis al.so forked, its one jiart 
allaehed lo jienis, theother to aj^jiendix (Figs. 440-450). 
(ireek islands. 

. Dri'ori^i'ds ([).} orrfzrui (p. 4S5) 

-. Aj)j)endix different, abvays eonsiderably smaller. ... 7 

7. On penis a large tajiering eorrugated proeess (Figs. 
040-043). Penial gland in the shajie of a short small 
eylinder. Sjiermatheea larger Ihan jx'nis. Spain. 

. Drroiri'ds (i).} fdrrdrrusr (p. 510) 

-. Apjiedix in the form of a eone with its lop truneated or 
poeket-shaped.8 

8. Penial gland eomposed oftwo branehes set on a very long 
eommon shaft (Figs. 540-557). Body mosl eoinmonly 
blaekish or gi*ey, as if faded. Crete ((îreeee), Turkey. 

. Droi'ri'ds ([).} rrffiiiiinoiiriisis (p. 505) 

-. Penial gland different.0 

0. Penial gland assuming the shape of a branehed tree 
(Figs. 052-00S). Penis with a deep eonstrietion. its 
poslerior seetion with differenl types of distensions or 
a broad Iransverse apjiendix. (ireeee, Bulgaria. 

. Did'orri'ds ([).} fhrrsifrs (p. 521) 

-. Penial gland eomposed of 5 unforked branehes. Penis S- 
.shaj)edly euned. Its j)osterior, bent, fragmenl forms 


a tran.sversely situated poeket or simply an apjiendix, 
their surfaee goffered (Figs. 503-500). (îreeee. 

. Drroi'rrds (D.} iidriidsiniit (p. 404) 

10. Stimulator in the shape of a laterally flattened eone. 

.'.11 

-. Stimulator as a fold or flattened fan.15 

11. In the posterior jiart of penis two sideward direeted 
swellings differingin size. ()n one of them a small jienial 
gland in the shape of a hook-bent eone. In the dark 
pigmented speeimens the posterior seetion of jienis 
j)arlly pigmented (Figs. 83-87). Spain, Franee. 

. Drrorrnis (D.) difiiitirdi (p. 402) 

-. The posterior end of penis different.12 

12. Penial gland resenibling a fern leaf. Stimulator in the 
shape of an a.syTnmelrieal eone, its top and bottom 
pressed (Figs. 102-107). Turkey. 

. Drrorrrds (D.) (Itrisfdr (j). 420) 

-. FVnial gland different.13 

13. Penial gland single, long, unilateraJly eovered by glandu- 
lar papille (Figs. 305-400). Hungary, Austria, Slovenia 
and N Italy. 

. Drrotrrds ([).} fofhdri (j). 474) 

-. FVnial gland different.14 

14. Penial gland represented by two sejiarate lufts of 
branehed proeesses. Stimulator in the shape of a flat 
narrow ligule (Figs. 182-101). l*"ranee. 

. Drrorri'ds (D.) rhrrdllirri (|). 425) 

-. Penial giand in Ihe shape of a short proeess. Penial 
stimulator represented by a s|)oon-shat)ed fold. Penisean 
be saek-shaj)ed in juveniles. in adull speeimens F>eingS- 
like bent. Betraetor j)enis atlaehed to penis wilh a fan- 
shaj)ed extension (l^4gs. 75-82). Ik»dy most eommonly 
dark-sj)otted oreovered by a dark-<‘oloured retieulum as 
the j)igment is eoneentrated in skin grooves. Fiastern 
Asia (Hu.ssia, theTyan-Shan Mts., Mongolia, China). 

. Drrorri'ds ([).} dffdirmu (j). 300) 

15. Penis j)osleriorly sj^irally eoiled like a snaiPs shell, with 
a shorl eoiuvshaped j^enial gland on the veiw end (Figs. 
27(>-28()). Turkey. 

. [)rrrrrds ([).} hrfiroiildir (p. 447) 

-. 'Flie jiosterior |)enis .seetion differenl.1(1 

1(>. Penis saek-shaj)ed, j)osteriorlywith two appendiees, thus 
kidney-like (F'igs. 205-208). A blaek slug up to 33 mm. 
(îreeee. 

. Drrorri'ds (D.} johdiiitdr (j). 453) 

-. The j)osterior seelion of penis different.17 

17. Penis elongated, willi a lateral swelling. The posterior 
.seetion of this organ with tw*o lobular appendiees di- 
reeted jxisterad (Figs. 311-317). .\ blaek slug up to 52 
mm in length. (îreeee. 

. [)rro('rrds ([).} It rdriisis (p. 453) 

-. FVnis different.18 

18. FVnis with a lateral swellingand a small j)oeked-shaj)ed 
kind of aj)pendix (Figs. (>03-(>0()). A blaek slug up lo 40 
mm long. fîreek islands and rurkey. 

. DrrtK'ri'ds (D.} sdiititiiit (p. 514) 

Penis different. 10 
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19. The anterior seclion of penis oval, oflen lalerally dis- 
lended, Ihe posterior one narrow, nearly cylindrical. 
Penial j^land made up by a short common trunk and lonj^ 
undivided branches. Stimulator iarge, fan-shaped (Figs. 
135-146). Caecum on rectum mostly longbut - Attention! 
- sometiines nearly pocket-like. A large siugup lo 32 nim. 
Lebanon, C\T3rus, Turkey. 

. Drmcf/ras hrrf/frasts (p. 408) 

- Penis different. 20 

20. Penis large, approximatingto 1/3 entire body length, S- 
like bent. Peniai giand of 5 undivided branches (Figs. 
218-220). Turkey. 

. Derocrrns (Dj (ieatirfntsls (|). 433) 

-. Penis of irregular shape with a large lateral distension 
aiul two curved appendices. Penial gland set on one of 
the appendices. Some of the processes of penial gland 
dichotomously branched (Figs. 273-275). Greece. 

. Deroceras (D.) halieos (p. 447) 

21. Caecuni on rectum in the shape of a pockel whose length 

and width are rouglily equal.22 

-. Rectum lackingcaecum or, al most, its terminal section 
widens abruplly.57 

22. Stimiilator inside penis cone-shaped of more or less 

round base.23 

-. Penial stimulator in the shape of a flattened cone or 
completely flal.38 

23. Penis posterioiiy equipped with an appendix or, at least, 

large pocket-shaped swelling.24 

-. There is neither an appendix nor a swelling in the 
posterior part of penis, but the organ is naturally ex- 
tended with pimial gland. The latter, rouglily equalling 
1/2 penis leiigth, is a large, benl, gi*adually narrowing 
process of smooth walls. In some specimens on its veiy 
end there are vestigial glandular papillae (Hgs. 50-57). 
France. 

. Deroceras (D.) adolpfti (p. 395) 

24. The posterior section of penis with different types of 

distensions or a lateral pocket.25 

-. Posteriorly penisequipped with an appendix in the shape 
of a digitate process.31 

25. The posterior end of penis resembles a hammer. Its one 
part is longer, sometimes goffered, and bent anterad. 
whereas the other is more rounded and transversely 
sticking out (Figs. 621-1531). Body unicolour - from 
creamy to black. Europe. 

. Deroceras (D.) sttiratt/fi (p. 516) 

Penis posterioiiy different. 26 

26. Penial giand, situated on penis as\7nmetrically, in the 
form of a tuft of processes arranged in a cirtie (Figs. 
259-268). A dirty creamy slug with a browiiish tint, 
densely dark browii-black spotted. Malta and (?) Corsica. 

. Deroceras (D.) (jolclteri (p. 443) 

-. Penial gland and penis different.27 

27. Penial gland single - undivided. Penis elongated. its 

posterior end with a bent deep pocket-like appendix 
(Figs. 423-428). Greek islands. 

. Deroceras (D.) ntelittttnt (p. 476) 


-. Penial gland and penis different.28 

28. Penial gland with two unbranched processes joined 
directly with penis (Figs. 507-512). Penis of irregular 
shape, its posterior section usually with a lateral 
pocket. A unicolour, black or chocolate browTi, slug. The 
Italian Alps. 

. Deroceras (D.) ptanarioides (p. 494) 

-. Penis and penial gland different.29 

29. The anterior section of penis ovally distended, the 
posterior narrow^ with a small transverse appendix. 
Penial gland as a tuft of 5 unbranched processes (Figs. 
1(53-168). (ireece. 

. Deroceras (D.) hoeotictint (p. 419) 

-. Penis and penial gland different.30 

30. Penis heavily distended anlerioiiy, its posterior section 
narrower and cylindrical (sometimes with a short, 
transversely set, conical appendix). The rear penial end 
without a distinct border lurns into a largc* penial gland 
w’hich is situated on the longiludinal axis of penis (Figs. 
4(52-465). Greece. 

. Deroceras (D.) /tajeti (p. 488) 

-. Peniselongated,gentlyposterioiiyturningintoa pocket- 
shaped, somewhat lateral, rounded appendix. Penial 
gland represented by a tuft of unbranched processes 
(Figs. 444-445). Skiatos Isl. (Cîreece). 

. Deroceras (D.) tt/ipltotti (p. 482) 

31. Penial gland of varied appearance, composcd of shoii 
irregularly shaped processes set in a line on Ihe 
common base or directly on penial wall. Appendix 
Iargt‘ and twisted, constituting an extension of pcnis 
and roughly equalling this organ in size; the bent sec- 
tionsoften connected togiiher by a membrane. Ketrac- 
tor penis attached in the indentation between penis 
and appendix (Pigs. 451-457). From the Caucasus up 
to Turkey. 

. Deroceras (D.) osseficttttt (p. 486) 

-. Penial gland and penis different.32 

32. Penial gland situated laterally, short, consistingof three 
rounded lobular processes of smooth surface (Figs. 
429-434). Penis dark-pigmented, with two swellings in 
the posterior part. Crete (Greece). 

. Deroceras (D.) tttittoicttttt (p. 47()) 

-. Penial gland and penis different.33 

3.3. Penis spherical only anteriorly. Its posterior section 
narrower, separated by a constriction, equipped with 
a short bent appendix and lanceolately narrowingpenial 
gland of unilaterally corrugated surface (Figs. 292-294). 
The Caucasus region. 

. Deroceras (D.) ilittttt (p. 451) 

-. Penis different.34 

*M. Penis spherical. Appendix vermiformly tapering, often 
coiled. Penial gland with a longcommon trunk aiui a few’ 
undivided branches (Figs. 249-255). Sicily (Italy). 

. Deroceras (D.) fiittsfiattttnt (p. 441) 

-, Appendix and penial gland different.35 

Î35. Penis spherical. Appendixcylindrical, truncaled. Penial 
gland more or less as longas penis or even longer, built 
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of 2-3 branches covercd by papillae and siluated on 
a common shafl (Figs. 127-138). Libya. 

. Dfrorrras (D.) hnrceutn (p. 4()()) 

-. Penis differenl. Penial 0and shorter.3(1 

3(3. Slugsbig, when presened ca 45-47 mm, mostly unicolour 
- black. p*aphite or blackich, only sometimes dirty 
creamy and spotted. Penis irre^dar, elonfTciHHl. One 
smail, nodular or finger-iike appendLx. Crete (Cîreece). 

...37 

-. Smailer slugs, up to 35 mm. mostiy dirty creamy and 
spotted. Penis sack-shaped. vvithout a clear medial 
constriction, posterioriy vvith two fingi'r-shaped appendi- 
ces directed posterad. Between the appendices there is 
a tuft of unbranched processes set on a comnion trunk, 
which constitutes penial ^land. Retractor penis fork€‘d 
(Fi^. 4(39-473). Caiitionî Thediagnosis above mentioned 
pertains to the typical form. 1’his slug is characterized by 
vvide inter- and infrapopulational variability manifested 
in partial or coniplete reduction of one of the appendices 
(H[(s. 475-49(3). The Mc^diterrant^an, often - as a synan- 
thrope - introduced to other repons. 

. Drrocvros (D.) pnnortnitatintn (p. 488) 

37. Penial jjland composed of two long branches (Fi^. 
352-372). Crete (Cîreece). 

Dcroceras (D.) lasifhiottctisis lasif/iioiictisis (p. 4(35) 
-. Penial g^land consistin^ of 5-9 branches (Figs. 3(3:4-3(58). 
Oete (CîiTece). 

. Dcroccras (!).) /asif/iioticttsis /)o/i)/ohatiitti (p. 465) 
.'58. Stimulator in the shape of a flattened cone. Penis irregu- 
lar in shape, at the rear a bi^distended appendix trans- 
versely directed or bend anterad. Penial ^and as a swell- 
ing vv'ith short knots (Fij^. 499-420). C’autionî In sonie 
specimens r(?ctal caecum is pocket-like, whereas in 
olhers it is longer than wide. Turkey, (îret^ce. 

. Dcroccras (D.) tttaf/i'itii (p. 475) 

-. Stimulator in the shape of a comb or completely flat fan, 
or else there are only folds occurrin^ inside penis... 39 
.‘3î). Stimulator in penis in the shape of a lon^crestt‘d struc- 
ture, its whole base accreted to penial vvall (Figs. 
299-.303). Penis vvith a small lateral appendix. Cîreece. 

. Dcroccras (D.) /iartiatiictisis (p. 453) 

-. Stimulator difft^rent.40 

40. Stimulator completely flat, fan-shaped.4l 

-. Penis lackintî stimulator, in the place of vvhich there are 

only folds of penial vvalls. 5(3 

41. Penis posterioiiy equipped vvith tvvo appendices or an 

appendix and a lateral distension.42 

-. I'he posterior section of penis with a sin^e appendix or 
clear distension, or else there is neitlier appendix nor 
dislension, penial gland being^ then the only additional 
structure.45 

42. Penial gland sin^^le, situated laterally. Penis elongated 
vvith a hook-like appendix beside vvhich an additional 
spherical distention occurs. One side of penis often with 
a dark blol. Spermatheca mostly dark-pijirniented in the 
rear (Figs. (344-6.50). Crimea. 

. Dcroccras (D.) faaricntti (p. .521) 


- Penis differenl..43 

Tl F^enial gland conical or digital. Vmls irregular in shape 
with differenl distensions. The po.sterior end of penis 
vvith two more or less distended pockets (Figs. 37.3-375). 
France and Spain. 

. Dcroccras (D.) fcrisarcohctuttt (p. 466) 

-. Penial gland composed of a few branches. Penis and 
appendices different. Spermatheca unpigmented. .. 44 
44. Penis posterioiiy with two appendices directed posterad. 
Penial gland made up by a comnion trunk and tvvo 
branches divided into 4-8 smaller glandular offshoots. In 
penis two strongly flaltened stimulators parallel to each 
other (Figs. 1.56-1(32). Greece. 

. Dcroccras (D.) hisfitttit/afuttt (p. 414) 

-. The posterior part of penis vvith a eone-shaped appendix 
sliglilly bent anterad. The anterior penis section irregu- 
larly distended. On Iheopposite side relative to ajipendix 
and ciose to the vas deferens opening there is a small 
svvelling. Penial gland of a common trunk and 4-5 
unbranched processes. Stimulator lobe-shaped, set on 
a wide base. On the internal vvall of penis opposite to 
stimulatora fold moredelicately striated than theformer 
organ (Figs. 89-95). The (îreek island of Astvpalea. 

. Dcroccnts (D.) asfnjutfttccttsis (p. 402) 

4.5. A sin0e appendix or at least a distinct distension 

present in the posterior section of penis.46 

-. Posterior section of penis lacking any appendices or 

a ciear distension..55 

4(3. Penis with a large neaiiy spherical lateral .swelling and 
a very large fingc»r-likeappendix (Figs. 290-291). A black 
slug up 10 15 mm in length. The Greek island of Ikaria. 

. Dcroccras (D.) il%aria (p. 4.50) 

-. FVnis and appendix differenl.47 

47. Appendix helically coiled and dark-pigmented. PcMiis 
divided in Iwo parts: the anterior - broader and the 
posterior - narrovver. Penial gland of 3-4 unbranched 
processes. Sliinulator vvith a wide l)ase (Figs. 5.31-.5.’59). 
The Sudetes and a part of the W Carpalhian Mts. 

. Dcroccras (D.) /nriccox (p. 502) 

-. Appendix different.48 

48. Appendix as a kind of lateral, transversely situated 
pocket. Penis resembling Ihat in the preceding species. 
Simulator on a narrovv base (Figs. .591-.598). Füuropean 
mountains and foolhills from the F Carpathians up to 
France and Spain, but not the Sudetes. 

. Dcroccnts (D.) rodtatc (p. 512) 


-. Appendix in the form of a distension.49 

49. Ponial gland composed of a fevv branches. .50 


-. Penial gland single, at most with a small lateral branch. 

.55 

50. Penis anterioiiy broadened, its poslerior part elongated 
and equipped with a small lateral pocket-shaped appen- 
dix. Sometimes on Ihe opposite side of ihe posterior 
section of penis an appendix-resembling protrusion. 
Stinuilalor tongue-shaped vvith a vvide base (Figs. 
541-.545). (îreece. 

. Dcroccras (D.) pscttt/o/titttorttiifttttittti (p. 502) 
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Penis (liffereiil.nl 

51. Penis soinewhat elongrtted. its anterior seetion distended 
and provided witli gi’anular glands. The posterior part of 
penis irregular. its one side distended. Stimulator sniall 
Inil fleshy, ils free end broadened and perpendieularly 
eut (Figs. 401-407). Monlenegi'o. 

. Derovrvds (DJ )tKt(iss(nii (p. 474) 

-. Penis differenl.52 

52. IVnial giand represented by 4-0 noodlt^-like proeesses 
with pooiiy developc'd glandular papillae. The proeesses 
are direetly eonneeted with penial vvall (Figs. 20(^242 ). 
hithiopia. 

. Dvroirnts (Dj {/ard/illa/ititK (p. 450) 

- Penial glaiid different.55 

55. Penis irregular in shape, its anterior seetion spherieal, 
posterior narrowed. A sniall appendix, to whieh vas 
deferens opens. Penial gland eonsisting of two 
iinbranehed proeesses (Figs. 208-212). The Cyelades 
.Arehipelago (Greeee). 

. Dvrovvras (Dj v{/vl(t(Uvtt/tt (p. 450) 

-. Penis and penial gland different.54 

54. Penis anterioiiy oval or eylindrieal, posteriorly deeply 
laterally eonstrieted. .Appendix large, Iransversely 
siluated. \'as deferens opens apieally lo penis. Penial 
gland branehed (Figs. 0()0-()18). The Cyelades Arehipel- 
ago ((îreeee). 

. Dvrovvras (Dj svri/dtittttt (p. 514) 

-. Penis divided in Iwo parts by a very deep indentation. Its 
anterior seetion very strongly distendt‘d and looking like 
a separale organ. Penial giand thiek. undivided, eonsti- 
tutinga prolongation of the narrovv, i. e. posterior, part 
of penis (Figs. 400-502). (îreek islands. 

. Dt ntvvras (Dj /xtrittttt (p. 400) 

55. k unieolour slug, pale or spotted, head and nape moslly 
evenly blaek. Stinuilaior narrovvingat the base vvhereas 
its free si»etion is syinmelri(*ally rounded like a fan (Figs. 
(>55-050). Mainly the Northern Caueasus. 

. Dvrovvras (Dj sttltat/irslv (p. 517) 

-. A spiXMes ver\’ similar to Ihe pretrding one but vvith 
a darker and denser spotling. Stimulator vvilh a vvide 
base and asymmelrieal al its loose end, vvhere 
a pointed, longui'-like narrowing slrueture elearly 
benl tovvards the base oeeurs (Figs. 00-120). Trans- 
eaueasia and riirkey. 

. Dvrot'vnts (Dj bah itriatintti (p. 405) 

5(). Penial internal vvall pli(‘ate and eovered by striation 
resembling fingerprints. IVnis posteriorly elavalely 
distended. Penial gland eonsisting of undivided 
branehes sel on a short trunk. Ketraetor penis single 
(Figs. 148-155). The Italian .AIps. 

. DvrotTras (Dj hisavvltiattttt/t (p. 414) 

-. Inside penis a long fold running along this organ. l’enial 
gland as a lobe-shaped or eylindrieal slruelure eovered 
by glandular papillae. Ketraetor penis forked (Figs. 
228-255). C’yprus. 

. Dvrovto'ns (Dj fatttiKjitslviisis (p. 450) 

57. The terminal seetion ofreelum abruptly broadened al Ihe 


pla(‘e vvhere in many other slugs eac^eum is situat(»(i. 

..58 

-. Keetum laekingeaeeum or a distinet enlargement in its 


terminal part.(>4 

58. .Appendix digitale. 50 


-. .Appendix in Ihe shape of an obluse eone or absent. 

.()0 

5.0. Penial gland in the form of laterally pressed eone. Penis 
oval. Appendix digitate, bent (Figs. 10î)-202). Sometimes 
reetal enlargement laeking. Cyprus. 

. Dvrovvras (DJ vltr//sorro//(tlissvt/sis (p. 428) 

-. IVnial gland represenled by a ball eonsisling of thin 
glandular threads vvhieh joins penis througli a thiek 
eylindrieal shaft. Penis tubular, posteriorly taperinginlo 
a hook-like bent appendix. The appearanee of slimulator 
unknovvii (Figs. 250-258). Fthiopia. 

. Dvrovvras (Dj f/lat/dttlosti/tt (p. 441) 

00. I^enial gland single, at the mosl vvilh an ineonspieiious 


laleral offshool or in the form of a nodule.01 

-. I^enial gland large, branehed.02 


01. Penis oval. Penial gland large, noodle-shaped, single or 
sometimes bifureated, vvith large papillae (Mgs. 525-551). 
Body leglh up to 17 mm. (îreek Kythira Isl. 

. Dt roi vras (Dj k//lliirv)isis (p. 4()2) 

-. Penis usually elongaled, without a eonstrietion. In the 
plaee vvhere penial gland normally o(‘(‘iirs the surfaee of 
penis is ineonspieuously wTinkkHi. Stimulator flattened, 
of a vvide ba.se and narrowed free end (Figs. 455-440). 
(îreeee. 

. Dvrovvras (Dj ttvtdvhoonti (p. 478) 

02. Penial gland as a short trunk divided into 5-4 long 
unbraneh(‘(I pro(‘es.ses (Figs. 244-248). (îreektîavdos Isl. 

. Dvrovvras (D,) (/ardost'ttsis ([), 458) 

-. Penial giand different.05 

05. Penial gland represented by a large eluster of luimerous 
Ihin fuiTate poeesses vvhieh are tangled up and situated 
(lireetly on penis. Penis eonstrieled. Its ])oslerior part 
narrowed, vvith a distinet appendix direeted posterad 
(Figs. 200-272). 'Phe (îivek island of Cret(‘. 

. Dvrovvnts (Dj {/orf/otiiittii (j). 445) 

-. Penial gland in shape of a tuft of numerous uiifureale 
vasiform proeesses not eovered by j)apillae. Penis 
elongaled and S-shaj)edly eurved (Figs. 17(>-181). Corsiea 
(France). 

. DvrotTras (Dj viizioU (p. 424) 

04. Penial gland laeking (Figs. 558, 540, 542-545, 545). The 
j}osterior mantle inargin nmehing more or less half the 
body length. .After preseiTation irregular spots oeeur on 
mantle. The aphallie forin, vvhieh is fr(*(juently n'eorded 
in this sjM'eies, sometimes inakes whole jiopulations, or 
the latter are eoinjxised of eo-oeeurring aj)hallie and 
euphallie sj)eeimen.s. The Holar(‘lie. and - as introdiie(*d 
- nearly the vvhole globe. 

. DvroiTras (Dj lavrv ( p. 402) 

-. Penial gland present.(»5 

05. Inside penis Ihere are exelusively soft slimulatory 
struetures.(>7 


http://rcin.org.pl 


































AGRIOLIMACIDAE (GASTROPODA: PULMONATA) - A SYSTEMATIC MONOGRAPH 


393 


Inside ponis, on slinuilator Ihere is a hard plale (Figs. 

707, 704) Lf(j///f(fpr/fe) .80 

0(). Penis elon^aled, vermiforni. soineliines eoiled or 
Iwisled. Its anterior part with a sniall dislension, the 
posterior seetion more or less eylindrieal. Vas 
deferens opens approximalely at 2/3 penis leiigfth. 
Ketraetor penis attaehed al half penis len^h. On the 
posterior end of penis sin^jle ^:(landular papillae ean oeeur 
(euphallie form). Cautionî Partial or eomplete redue- 
tion of penis is oflen the ease (Fijjs. 334-340). The 
posterior margin of mantle reaehin^^ rou|^hly half the 
hody length. Its ^eo^raphieal rangt^ eovers neaiiy the 
whole Holaretie. Apart from that, the slug has been 
introdueed almost woiidwide, being reeorded as a syna- 
thrope. 

. Dr?‘()crr(ts (D.) tarrr (p. 4()2) 

-. Penis different.()7 

1)7. Penial 0and laekin^. Penis eylindrieally elongaled, 
roughly at half its length joined by a speeifie eviindrieal 
strueture wilh its own museles. Stimulalor eylindrieally 
eonieal (Fig. 324). Fthiopia. 

. Drrorrras (D.) kosrhanaat (p. 4()()) 

-. Penial gland present.()8 

()S. Penial gland repre.sented by a mamilla-like proeess. 
Penis anteriorlv et^-shaped. posterioiiv worm-like (Figs. 
521-528). CJibrâltar. 

. Drrorrras (D.) poas()?ft)i/i (p. 405) 

-. Penis and penial gland differenl.bO 

(îO. Apart from penial gland, whieh is hook-like bent anterad, 
there is a lateral swellingon the posterior end of penis 
(Figs. 581-587). Body spotted. Algeria. 

. Drrorrras (D.) rirdrliaman (p. 511) 

Penis differenl.70 

70. Penis irregulaiiyelongaied, with a fewswellings, posteri- 
oiiy neaiiy hammer-shaped. F\uiial gland represented by 
a large ciub-shaped proeess of smooth surfiee. Apart 
from large eonieal stimulator, a spirally twisted fold 
inside penis (Figs. 378-383). Ivthiopia. 

. Drrorrras (D.) litaar()i(h\s (p. 407) 

-. I^enis and penial gland different. 71 

71. Penial gland single.72 

-. Penial gland eonsisling of a few branehes.73 

72. Penial gland in the shape of an unbranehed lobular 
strueturevvith bigpapillae (Pigs. 221-227). Penisdiv ided 
by a eonstrietion, its anterior and posterior part rouglily 
ec|ual in size. Spanish Cantabria 

. Drrorrnts (D.) errittae (p. 435) 

-. Penial gland of smooth surfaee devoicl of glandular 
papillae. Penis different.73 

73. Behind the openingof vas deferens on the posterior end 
of penis there is a fragment separated from the main part 
by aeonstrietion and lookingas ifattaehed. Spermatheea 
duet Ihiek, often distendecl medially (Figs. 281-283). The 
Ameriean State of Oregon. 

. Drroreras (D.) ht^sprritittt (p. 448) 

-. Penial gland nooclle-shaped (Figs. 47-48). Ethiopia. 

. Drrovrras (D.) abrssitiicnttt (p. 3Î)4) 


74. Penis posteriorly vvith different types of distensions or 

poekets.75 

-. A finger-shaped apendix oeeurring in the posterior 
seelion of penis.79 

75. Inside penis, in Ihe plaee of the tvpieal stimulator, 
Ihere is a C-shaped membraneous strueture. Penis 
anleriorly nearly spherieally distended and eovered 
by glandular papiUae, its posterior seetion narrovv. 
Penial gland of 2-5 unbranehecl proeesses 
(Figs. 384-394). Portugal ancl Spanish Cialieia and 
Asturia. 

. Drrorrras (D.) lotttbriroi(t(\s (p. 470) 

-. Stimulator eonieal.70 

70. Penis anteriorly strongly laterally distended, its postc^ 
rior seetion vvith one, more or less marked, laleral 
swelling. Penial glancl large, sin^e or eomposed of 1-4 
branehes. Slimulator in the shape of a flattened eone 
(Figs. 441-443). The Iberian Peninsula. 

. Drro(‘rras (D.) ttitidttttt (p. 480) 

- Penis clifferent.* * *..77 

77. Penis irregular in shape. On its posterior seetion ciose to 
Ihe outlet of vas deferens a eonspieuous papilla. Penial 
gland eomposed ))f 4-5 short unbranched processes 
eonnectecl lo penis without any distinci shaft (Figs. 
318-322). Oreek islands. 

. Drroreras (D.) korthiottetisis (p. 458) 

-. Penis different.78 

78. Penis laterally deeply indented, with a lateral poeket 
in the posterior section. Penial gland large, reprc^ 
sented by a short eommon trunk wiiieh is divided in 
tw’o branehes, the latter farther forking (Figs. 58-f)2). 
Ethiopia. 

. Drrorrras (D.) afrr (p. 395) 

-. Penis ovaJ, sometimes mediallyeonstrieted. Penial glancl 
repeatedly branehed, eomposed of eomparatively short 
flattened branehes aclherent to penial vvalls (Figs. 
()9Î>-7()1). The W Pyrenees (Spain). 

. Drrot rras (D.) rastoatta (p. 532) 

79. Penis very small. Behind retraetor insertion ancl penial 
glancl there is a hook-like hent appendix larger than 
penis (Figs. 3()4-3()9). Kasos Isl. (Cîreece). 

. Drrorrras (D.) kasitittt (p. 453) 

-. Penis ihin, with a huge appendix wiiich, being hook- 
likebent, forms a triangle. Penial gland made iip by 
a fevv unbranched processes (f'igs. 203-205). Caution! 
The shape of stimulator unknown. Ethiopia. 

. Drroreras (D.) rottrrrtttrtttosttttt (p. 430) 

80. The posterior part of penis dark-pigmented on the 
background of vvhich two nodulous appendices occur. 
Penial plale resembling half a bivalve shell (Pigs. 
710-720). TheCaucasus, Iran, Turkey, Crimea. 

. Drrorrras (L.) raurasirttttt (p. 538) 

-. Posterioiiy, penis wilh neither a black blot nor two 
nodules. Penial plate of a different shape.81 

81. On Ihe poslerior end of penis, slightly lalerally, a v ariedly 
longfinger-shaped process of smooth surface. Ketractor 
penis forked. The plate inside penis irregularly oval wilh 
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gi’owth lines, ils one end usually eovered by fine papillae 
(Fi^js. 707-715). Bul^aria. Rouinania. 

. Drroreras (L.) hHrrsrhi (p. 530) 

No lon^ finger-shaped process present on the posterior 


end of penis. The hard plate of a different shape. .. 82 
82. 'Fhe posterior part of penis covered by papillae or with 

a few distensions.83 

The posterior part of penis sinooth.84 


83. Penisposterioiiyvvith bigpapillae. Penial plateoval.with 
an inconspicuous. inore or less bent "ligule"; the whole 
havingsinooth margins (Figs. 744-749). Turkey. 

. Drrorrras (L.) trahzonrusis (p. 544) 

- The posterior section of penis vvilh fine papillae. The 
plate inside penis rouglily circulai\ its inargin crenated 
(Figs. 740-741). Rouinania. 

. Drrorrras (L.) orridrtitalis (p. 543) 

84. Penis posterioiiybroadly rounded. Penial plateconically 
arched, with a somewhal crooked lop (Figs. 727-729), its 
margins smooth. Kandahar. 

. Drrorrras (L.) kandaharntsis (p. 541) 

-. Penis pear-shaped. Its posterior, narrower, seclion 
sometimes slightly bent. Penial plate flat, semicircular, 
itslesscovex margin nolched (Figs. 732-738). Roumania, 
Poland, (?) L'kraine. 

. Drrorrras (L.) tnoldarinnn (p. 542) 

Subgenus De^roceras s. str. 

L suhffvnun DrrfKTntfi Rafino.squc. l.S2fi; 10. 

Maii Hoiimy. 1855:17S. S|H*<*k‘s lyplca: Lintttxifmthrirohtr.sWurvlvi. 1845 
H/jfimiitmtJ' Malm, 1808: 70 (non llaltlcnmnn. 1842). SptHMcs lypica: 

HHfimiiimtjr ittvri.s = Liriittx ittvris. 

.Arriitiiiiiftx VWslcrlund. 1801: Ul.‘l. .SpiMMcs typit'a: AifriniiiintJ htifirr’ 
/ain'//.v (Wi'slfrluiul. 1870) = /V/vtwvm.v/t/r/ /'(MúIUt, 1774). 
Aitrifiiitiinx Moirh. 1805: 078. Spccit's typlfa: Liitnt.rai/rr.sii.s' Linnacus. 
17.58. 

/V///////.s7/////////,v W'iktor. iî)7.*l: I.'IO. Spt'fies typifu; iJrmrrrtt.s .sitiiaitrrsir 
(Simrolh. 1802). 

Kfffrt'ntfs; Hfssf 1020: 21; Cilshr) 1048: .5;i2: guick lîMJO; 103; Wlktor 
107.3: 100; I.ikharfv antl Wlktor lîlHO: 125; Wiktor and Likiiurfv 1080: 418; 
Wiktor 1080: loi; Wiktor 1000: 8.5; W'iktor - in print. 

Rody of varied size, up to 45 mm in length. Mantle 
coveringhalf the body length or less than that. Skin in some 
specimens thin, in others thick. Body evenly-coloured or 
spottc'd. Mucus colourless, but on irritation some species 
secrete also an additional cloudy milky-white liquid. 

With a few ex(*eptions, penial gland well-developed. In- 
side penis stimulators of differenl shape: conical, lobular, 
fan-shaped; entirely soft and devoid of calcified plates. 

A distiiu*t caecum usually present on rectum, bul there 
are species whose caecum is po(*ket-shaped or lacking in 
which case the rectum is merely terminally broadened. 

RepiTsentalives of the genus o(*(*ur thoughout the area 
inhabited by the faniily. i.e. nearly the whole Hoiarctic and 
a fragment of Kthiopia (Abyssinia). 

Within the family Agriolimacidae Ihe subgenus Drro- 
rrras is Ihe most abundantly represented: at least 98 species 
known. 


Comments. Two groups can be dislinguished within the 
subgenus discussed. Species belonging to one of them liave 
aconical stimulatorwhereas in tho.se representingtheother 
group the organ is strongly flattened. The difficulty (*onsists 
in the fact that a few species have their stimulator in the 
shape of a strongly flattened cone. Originally. it seemed that 
the slugs with a flattened stimulator always have their 
caecum reduced to a gi*eat extent. It has turned out. how- 
ever, Ihat although such a correlation is ver>*common, there 
are certain exceplions. And therefore. the distinction based 
on the cooccurrence of these two characters has proved 
unacceptable. The problem has already been di.scussed by 
Forcart (1995) and de VVInter (1985). 

Deroeeras (Deroceras) abessinicum (Simrolh, 1904) 

.ii/ritjiiiitaxahrs.siitirius Simrdlli. 1004; 080 l. 30 fi>pi 0-7, L 41 fips OH-KM). 
Ltx'us tvpic'U.s: SchuOba Schcnna (Wcsi - Kaffa = W Kaffa, Abys- 
sinia=Llhiopia). U*t*lol>pus: llu' spcH'imt'n shown by Simmth (1004) in 
l. 41 fiiî. 1(K). ZMB iu». 102 127. Prc.sent desi^ation. 

.‘ifirifiiititftx i/iiiiirraiiits Simroth. 1004: 0Î)1 t. .'10 fiK. 20. t. 41 fijp^ î)4-î)7. 
Uk*us typk'us: Schenna Tschukke. W'est Kaffa. Abyssinia (= Hthiopia). 
IIolotNpus: ZMH no. 102 131. Syn. nov. 

Dimensions: the length of the largi'st specimen (lecto- 
tv*pe) 23 mm, body width ca 7 mm, mantle length 11 mm. 
Body coloration acc. to Simroth (H)()4) blackish (schwärz- 
lich) or pale slate blue (blasser schiferblau), unicolour or 
with few black dots (Punkte). Sole light yellow. As visible in 
the figure (Simroth lî)()4 t. 39 fig. (>), the spotting is very 
characteristic, rarely found in Drrorrra.s: ihere are dots 
both on mantle and b(*yond it. 

Genitalia (Fig. 47). Peiiisdemonstrates the samecharac- 
ters in the two dissected specimens (the k'ctotype and 
a paralectotype). The organ consisls of two more or less 
cviindricallv oval parts separated by a laleral groove. The 
posterior seclion isjoined by an undivided, i.e. unbranched, 
noodle-shaped penial gland, situated somewhat laterally. 
'Phe gland lacks papillae (!). .Musculus retractor penis shorl 
and wide. attaclu'd also slightly laterally to penis, The 
muscle wideiis fan-Iike, in the paralectotype dividing into 
a few short strands. V’as deferens opens laterally too, at the 
base of |)enial gland. Inside penis a fairly blunt coni(*al 
siimulator.w'hich isslightlydifferenl from Iheoneillustrated 
by Simrolh (1904). 

Caecum on rectum Iacking(Fig. 48). 

Distrihution. riie species is knowii only from Kthiopia. 
Comments. .VII syntvpes (4) of D. ahr.ssininnti havc 
been preseiTod. Two of them have been dissected. all have 
lost their original coloration and are now* pale creamy. one 
specimen perceivably dark-dotted. 

Only tvvo specimens are partly dissected. which. judging 
by Ihe figures. has been done by Simroth. 1'he drawings. 
however, have been made wilhoul the use of a drawing 
apparatus. It is indicated by fig. 99 t. 41 showingpenis from 
the side of body integumenls. Retractor penis is not cut off 
(I have not cut it off either to leave the specimen intact). In 
this case, although it is possible to look under penis, the 
organ can be drawn only from one's memory. 
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Kijjs. l7-4h. l)vnM‘vr(is (thrsshûntm. 17 - IViiis of tlio loolot>TK* \^ith 
sllimilator visihlo insido. 4S - Kootuin of a puriilt*ototy|)o with vislblc 
inoonspiouous onlarjîoniont. (Ori|î.) 

Siinmlh’s drawings inciiide the followin^ineonsisleneies: 
in realily sliinulalor is eonsiderably hroader and differenlly 
shaped, niuseulus retraelor penis not as eleaiiy forked as 
seen in the fij>aire but it is widened and divided by a fjfi’oove 
(in the other speeimen the or|iî[an is divided in a few’ short 
inuseular strands). 

.1. f/if/th r(nttis - only one speeiinen, w hieh is the holo- 
type, isknown. Siniroth (lOOi^obsened thesiinilarilyof this 
slu^î to A. af)(\ssi/ti(^tis and A. kosdtatttts. The author 
mentioned ahvays paid mueh attention to body external 
eoloration./t. {fitttirratttts differs from IJ. af/(\ssittirttttt in 
eoloration and eomes from a different loeality. V\1ien Simroth 
(1004) studiecM. f/itttirrattns, the holotype was pale M^*ey, 
its upper seetion oehreous with red-browTi infiltration (hell 
l^i*au, oben oekeri^, bezw'. rothbraun anjîjehaueht), and 
eoveriHl vvith eltnir blaek dots (Punkten) (at present the 
speeimen is entirely faded). The author also notes whitish 
eonerements showinfï throu^li the skin. In my opinion. body 
eoloration is a hardly reliable feature. What is 
important is the eharaeter of tlie pattern. .Vlthou^i 
the eoloration of the two speeies mentioned differed. 
the pattern itself, eomposed of dots, vvas ver\’ similar. 
Conerements in skin, whieh Simroth regarded to be 
of hig[h si^iifieanee as weli, are deposits (of eal- 
eium?) that in the ease of other speeies are also 
present in some but ab.sent from other individuais. 

Por that reason they eannot be eonsidered a taxo- 
nomiealiy valid eharaeter. We know nothiu^ of the 
distrihution ran^es of the two slugs mentioned, their 
different loealities do not suffiee for any interpreta- 
tion. the more so that both were eolieeted in Koffa. In 
my opinion, the two taxa do not differ from eaeh 


other with respeet to the appearanee of penis, penial gland, 
retraetor penis and slimulator, and thus I do not see the 
point in distinguishingtwo speeies. Therefore, 1 svmonymize 
the name A. {/itttirratitts with D. (ibe.Hsittirtttn, a speeies 
deseribed by Simroth on earlier pages of the .same publiea- 
tion. 

Deraceras (Deroceras) adoîphi Wiktor, H)98 

ÜerfX fTds fK/o/ft/h Wlklor. lUUS: 13 1-9. Locu.s tvpicus: al Ihc fcMit of 

Char dc Liguc .Mt. ncar St. Cîirons (Aricgc. Francc). Holotypus: MNHW 
no. MPHHS. 

A large slug. i.e. up lo 33 mm in length, eream-beige or 
whitish, dark spotted. espeeially on mantle. Ov^er pneumo- 
stom there is an irregular blot (Fig. 49). Behind mantle the 
spots often produee a retieulate pattern. Skin thiek. 

Oenitalia (Figs. 50-51, 53-57). Penis of irregular shape, 
with swellings. Adult speeimens have a small transver.se 
appendix in the rear part of penis. Penial gland is a large, 
bent, graclually narrowing proeess of smooth walls (!), the 
length of whieh roughly c*quals that of a penis half. In 
juveniles this organ may be shorter but is similarly shaped. 
II represents as if a penial exlension. Inside it there is 
a longitudinal folcl. Vas deferens opeiis nearly apieally. 
Museulus retraetor penis, forkecl in mature speeimens, is 
laterally insertecl to penis, its ramifieation running to the 
base of peiiial gland. In juvenile speeimens this musele cloes 
nol braneh, and is attaehc'd only to penis. Stimulator in the 
shape of a small eone havingau obtuse, rounded top. 
Caeeum on reetum vestigial (Fig. 52). 

Hcoiog}, The slug was founcl in beeeh wood and other 
types of deeiduous forest, on roek-debris, under slones, by 
slreams. 

Distrihution. l’|) till now the speeies has been known 
only from the Freiieh provinee of Ariege (terra typiea). 

DenK'cras (iJeroceras) aAerfSimrolh, 1904) 

.\{/ri((t(m(ts (i{('r Siniroth, 1904: (>‘70 i. 39 fip. .'V, l. 41 fiiîs. .'iO-03. 1 .«k'Us 
lypieiis: Cîara Mulatu. 2r)00-27(M) la a.s.l. (Ahyssinia = Kthiopia). 
Liftot.vpus: lhcspi*clnH*n Ulustratcd iii t. 41 fi)î. 00 (Simroth 1904); ZMH 
no. 102 132. Prt'scnt desifînaOon. 

A large slug: in spite of having been eontraetc'cl during 
presemition. it reaehes up lo 33 mm in lenglh, 9 mm in 



Ki|î- 19 Di'ittriTds dito/fihi - latcral vicw of thc holotypc. (.Aft«*r Wlklor 199S) 
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Kigs. .tO-55. Dt*rfMTms athljjhi. .'iO-51 - Copulalor>' orguns of Ihe hololype \iewed fmm Iwo differenl sides. .■»2 - Rcrlum of Ihe holoUpe. .5.3 -Copulaloi^ organs 
of a parat>pe from Moulis. .54 - Struelums inside ptmis of the holotypt'. .5,5 - Penises of paraty|)t^ fnim Vallw de Hethnude. (After Wiklor lOOS) 


widlh, up to 12 mm In mantle. LectotvT)o 32.5 mm lon^. Skin 
thiek. Coloration, aceordin^î to Sirnroth (1ÎM)4), dai*k browm. 
How’ovei*, in the di’awing the author show's distinet spotting 
on mantle. It ean be inferi*ed that in the now faded type 
speeimens the dark pi^^menl was onee unevenly disliibuted 
on mantle, so this region at least must have been spotted. 
Aeeordingto Ihe fi^ire. skin furrovvs in the remainingparts 
of the body were darker-pigmented. Sinee this is not visible 
now’, it is possible that, when drawing the furrows. ihe 
illustrator just marked them darker. 

Genitalia (Figs. 58,60-(31). Penis baggj’, lalerally deeply 
indenled. The organ’s posterior seetion broad, its one side 
markedly laterally distended. The enlargemenl eonstitutes 
a deep poeket eomparable with appendix and probably 
homologous with it. A largt' penial gland situattHi on the 
apieal end of penis. It is eomposed of a short eommon trunk 
whieh is divided in tvvo branehes, the latter farther forking. 
In total, the gland has four branehes with distinet papillae on 


the surfaee. The gland is so formed in all, i.e. three, disseeted 
speeimens. Museulus retraetor penis is laterally attaehed to 
the mentioned lateral poeket or appendix (Fig. 58). Its 
insertion is vvide, membranaeeous, divided into numerous 
fibres, some of vvhieh are inserted also at the base of penial 
gland. Vas deferens opens under the membranaeeous part 
of retraetor. Inside penis a wide. flat and symmetrieal 
slimulator, its free end narrowed, margins euiied up (Fig. 
Hl). 

No distinet eaeeum on reetum. In its plaee there is an 
ineonspieuous bend and a fold (Figs. 51), (32). 

ftcolog}. Unknovvn but the slugwas found higli in the 
mountains at an allitude over 2500 m a.s.l. 

Distrihution. The slug is knovvn only from loeus typieus 
in Fthiopia. 

Comments. Simrolh (1904) mentions that he had at his 
disposal tw'o series of speeimens of this slug. One of them, 
with the loeality vvTitten on the label, eomprised 7 speeimens 
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ri^s. iJenHTnisiulnlphi. ÔU- l*(*nis of u snmll |)urat.vpo from \'all('t*(i(* li(>tlimat(*. 

57 - ('opulaliirv ort^aiis of a paratviu* from Ml. I.cstrlâs. (.Aflcr Wiklor lîtîlN) 


all ()f whicli liave been preseiwed. Froin Ihis series I have 
ehosen Ihe lec*lol\pe. The other series. of whieh Iwo speei- 
inens have been presened, have no inforinalion on Ihe 
loeality, allhüiifdi Sinirolh supposed Ihe two had eome from 
Ihe same sile. 

In his deseription the aiithor (Simrolh lî)04) draws 
allention lo a shallow furrow Ihat runs alon^manlle from ils 
poslerior end lo pneumoslom. Simultaneously he poinls out 
thal he has observed it in all Abyssinian speeies. This 
eharaeler is not unique lo this ^•oup of speeies: it oeeurs is 
many ancl ils manifestalion depends, in my opinion, mainly 
on Ihe way of presenation. II is a fael thal in some speeies 
the furrow is beller pereeivable than in olhers. This eharae- 
ler seems lo be of minor imporlanee in taxonomy. 

DenK'eras (!>er(K‘enis) Hgreste(Lumixews, 1758) 

Lintii.r tt{/n\sfi.s Liunacus, 175.S: U52. Terra l\pifa: Swcdcn. 

LiiiKurlln ohiif/un Brard. IS15: llSt. 4 5-1». 15-15 (ufler ll(\ss<' lî)2d: 

ÎI7). 

Linfftj'hHnhn/fi.s l>V*riis8a<*. 1819; 741.5 fijj. 2. Tcrra t>pi(*a: eiiNirons of Uaris 
(Kranee). 

Litiifis /fnl/if/n.s S<>hiTnk, 1HI8; 115. IVrra l\pi(*a: Lalvia'.* See uIko lles.s(* 
lî)2d:î»7and 157. 

Kt'i/itiiki/lti.s iitiittf/ti.s Kaieniezenko, 1851: 221 t. 5 9^. 5. rerra tvpjea; 
Sablum (provinet' cauensif^ae). 


Lititnx rrrnn//nttnj{ Kourgui^at, 1862:501.15 fig. 0. Torra tvpica: 
nei0ilK)urhood of Cu'iioa (Ciencs - Pmmont). Hesse (1920) 
retrards this name as svTionymous with Ü. n{/r(\s/r. whieh Is 
quesliont'd bv Bodon, Boato and (îiu.sti (1982). who think that 
the immc is u s>Tionym of a r('presentalive of Litiinj. 

Litititj' /Af/rinliitinx) Frfil.scliriikntti Koch et Heyncnmnn, 1874 
(nom. err.): 153 t. 0 fip. 0. Locus lypicus: Schahimardun 
(Turkeslan). Type: ZIN = A{/rinliinttx rrfLsvhrttkni (nom. 
emend. Simrolh 1880 = .\{/ri(jliwnx nijrrsli.s var. 

rrdf.srhrnkni. Simrolh 1901. See Likharev and Wiktor 1980: 
142) 

Litnnx /)//riinh/riiiiin.s Bourguitpmt, 1802: 51. Terra t>pi(*a: 
F*>Ténée.s. 

A{/riniiwnx Irnii.srnnra.sirn.s 'SivLmú\\. 1901: 1551. 10 figs. 18-30 
nmp 0. Terra ly|)ica: .Ahkhazia. (û'ortîin. Armenla. Syntypus: 
desiroyed. 

A{/rinliwnx/r(in.srnnrn.siru.s var. rnrri{/rr Siinn)th. 1901:155 texl 
filîs H-9 t. 10 fiipN. 18-,‘40. Terra t.vplca: Transcauca.sia (non 
Ü. /rfiti.srnnrn.sicns var. siw/t/rx Simmlh. 1901, which is the 
name used by Ihe uiilhor mentioiK'd with rejnird to dlfferent 
juvcnlle .Agrinliwiiriflnr of Ihe C^aucasus. Sec Likhart'v and 
- Wiktor 1980: 145). 

‘}A{irinliwnx /tnrnf/i.sinrn.s (mmbelta, 1952: 0. Terra l>pica: 

Parco Nationale (jraii Puradiso (.4ips, llaly). 

Drrnrrrns /mjnri/rn.si.s llusanu, 1907: 92 fijïs. 7. 7a, S, Locus 
Ivpicus: Pojorita (Boumania). T>pus. probably nol desiiniatc'd. 
Lupu 1970: 11 = ngrr.s/r. 

K('ft'rences: Liilher 191,5:1 fijjs. 5B-D; Hesse 19*20:97 (mentions 
numennis vark'tules): Quick 1900: 170 fit;s. lOB, (L IID, 1. K. M: 
Wiklor 1973. 121 4,5-40. 102-104, 107. liH)-199,241.278-279: 

(iodan 1979: 2(i: Llkhan'V and Wiktor 1989: 142 fit?<. 84-91: 
dunpibluth, Likharev, Wlklor 1981: 21 1. 3 fi^. 4; Kerney, Canieron. 
,)unid)luth 1983: 195 l. 14 fit;. 3 map 211: Wiklor 1989: 118 figs. 

111-112. 11.5-12.5: Castillejo. (larrido, Iirlesias 199.5: 19. 

I.c*nf;th: live slujîs up lo 40 nini, c*a 3,") aflcM* preser- 
valion. Manlle oceupies ca 1/3 of the enlire body 
leiifîlh. Skin sculplure distincl (Fij^. ()3~()4). 

Coloralion uniform: creamy, whilish or very pale 

COfftH*. 

Mucus colourless, fairly Ihick. On irrilation anolher 
mucus, milky white in colour, is also producc'd. 

Cîenilalia (Fijjs. 05-72). (îonad shifled anlerad, i.e. not 
formintîlhe poslerioi* end of viscera. Fenis sa(*k-shapc*d, in 
older specimens usually lalerally narrowed, Ihick-walled and 
fleshy. On Ihe surface of the anlerior penis parl Ihere are no 
^huiular papillae lo be seen from Iheoulside. Fenial ^and in 
the shape of a small conical nodule or fingc'r-shaped process 
(never branched) of smoolh surface. \'as deferens opens 
laterally (dose lo penial ^and. In the anterior jiart of penis 
there is a lar^îe, narrowly conical stimulator. 

Rc*clum equipped wilh a well-developed caecum (Fi^. 
7.*3-74), at least Iwice as lon^^as wide, oflen simply long. 

Bionomics. Most oflen Ihe species is found in open 
habilals, such as meadows, pasiures, mounlain alps, bul 
also in jîardens, bush Ihickels, roadside dilches, less oflen 
on farmlancl. As a .synathrope, il oflen occurs aloni^ wilh 
D. /'rf/r/il/it///// or D. st/u'///////. II is an eurylopic species, 
which is nol found in masses. Fredominalin^îly, it chooses 
mesic habilals, occurrin^ mainly in Ihe lowlands, but 
record(Hl al leasl iip to 2000 m a.s.l. The winlerin^stage is 
ejy^, the slu^ malurc's .sexually in Ihe second half of summer 
and in autumn. 1( st'cms lo produce 1-2 ^eneralionsyearly, 
clepcndinFî on Ihe duralion of NTjjetation season. 11 can 
rejiroduce uniparentally as well. Ils life cycle lasts aboul one 
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Fi^. 5.S-4î2. IJemcpma afer, 58 - ('opulalon' or^ns of Ihe holotype. 59 - Rcctuin of the holotype. tiO - fVnis of a parat.v'pe. 01 - Penial stiinulator of the sunie 

paratvpe as in Fig. tiO. H2 - Rectum of the same panitype as in Fig. tiO. (Ori^f.) 


year. I). uyreste is a poKphaiJous phylophage, feeding on 
green parts of live plants, their dead reinains, fruit, tubers 
etc. 

Distribution. Not entirely knowii and it is difficult to 
establish where the species is indigenous and where it has 
been introduced. It probably inhabits whole Europe, un- 
doubtedly whole Central Europe, the British Isles, lceland 


and Scandinavia, going as far as the Kola Peninsula, the 
Balkans, Criniea and Central Asia. In the Far East it spreads 
to Sakhalin and the Kuril Islands. 

Comments. D. (iftrcste is one of the longest known 
species and numerous reports on its occurrence probably 
concerned some other slugs. These are particularly juvenile 
specimens, not coloured yet, of different Deroceras species 
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Figs. l)vmvt*r(is (lyreste - spiH^iincns from l^ilund. (W - Dorsal view. (>4 - viow. (Afler Wiklor 1973) 


Ihat are niisidontified as the one diseussed. Most pieees of 
inforination about its role as a pest aetually eoneern 
D. trticnldhtttt. 

D. imjoritnt.sis - the oripnal deseription is unelear. Fijif. 
7 (in thc text aetually fig. 17 by mistake) depiets genitalia 
siinilar to those of D. af/rcstc. Fig. 7a (Husanu 19(j7) is also 
unelear to me. Lupu (lî)7(j: 11) synonymizes this name with 
A. trnnsrttitrasicns, whieh is eonfirined by (îrossu (1983: 
337). In my opinion,/>. trttnscattrttsicntn sensu Lu|)u (197(j) 
and (irossu (19H.3) represents// af/rcstc. 

DenKrrHs (f)erocerHs) aHaicum 188()) 

.A^jriothmu (ittdwu.s SimnXh, IHStitt: 28 (. 1 Fijî. 14. Terra typicu: .Alltti. 
Anridtimns bm/ntr var. ((m'intr Simrolh. 191(1: 523 l. 7 fiiJS. 19-21. Terra 
l>piea; Tian-Shan ancJ Ihe environs of I^ikc Balhush (Ka/akhstan). Syn- 
t>pl: ZIN (Simroth IHSU deseribcHl two varieties of A. bttvluir. vtm'igvr. 
whieh pn>v(Hl to be a juvenile l). (tttttivum. and simpU's, the speeimens 
of whieh are p<M)rly prtîsened and indistini^iishable - se<' Likharev and 
Wiktor 1989: 148). 

AgriniitmtssibirivKsis Waldén. 1951): 3(>3- a new name for ,4. hgjtvrbnrctts 
sensii Simroth, 1991 (non Westerlund, 1879). Uxms lypieus: .lakutsk 
(Siberia). Typus: ZIN. 

.Ai/rinlimnsdttaivtts trattsitnritts (Waldén, l!r>7):355fijp. .5-15, 18.pL 1 f4î2SL 
Dvmvvrds (Aitrinlitmtsi .stigmdUtUtd C’hen el (îao. 1989: 408 figs. 1-5. 
Uk'us typieus: Minxian County, (îansu pniv. (34'’17'N. 1()4®2.5’E), China. 
Farttt>pus: ZAS. Syn. nov. 

Referenees: INalieva 1999: ,53: Likharev and Wiktor 1989: 149 figs. 
92-192. 

Body length up to cîi 30 mm. (îeneral eoloration dirty 
cream, ^’ey, yelIow-brovMiish or blackish, at times with few 
darker spots which may also occur on mantle. In the poste- 
rior body section usually a discernible pattern thanks to the 
skin WTinkles beingdarker. 

Mucus: not destTibed. 

(îenitalia (Figs. 75-79,82). (îonad usually hidden under 


the lobes of liver and, like in D. af/rcstc, does not reach the 
posterior end of viscera. Penis e^-shaped, in older speci- 
mens elongated, laterally constiicted more or less in the 
middle. Penial ^{land small, broad, undivided, with a smooth 
surface, i.e. not covered by papillae, usually in the form of 
a bent hook, distorted cone or merely a nodultL V'as deferens 
opens near the penial ^and’s base. Musculus retractor penis 
single (sometimes with a small lateral offshoot), wide, 
attached laterally to the posterior penis section. Inside the 
latler orf^n a lonfdHidinal fold. Spermathecaoval, pi’adually 
narrowing into spermatheca duct. 

Caecum on rectum (Figs. 80-81) well-developed, at least 
twice longer than wide. 

iú'o/og}, Pooiiy knowTi (Lîvalieva 19(j9). In the Altai the 
species is found in all vertical zones from the steppe to the 
alpine zone. It shelters under stones, in leaf litter and rock 
crevices. 

Distribution. Exciusively in Asia - from Kamchatka, 
Sakhalin, the Kuril Islands and the region of Primorskiy 
Kray, China to the Yangtse-Kian^ Hiver, lar^e areas - if nol 
the w'hole country - of Mongolia, environs of Lake Raikal in 
wide sense, the Sayan Mts, Altay Mts, Dshungarski Khrebet 
Mts and West Tyan-Shan Mts. 

Comments. A slug verv^ similar to D. a(/rcstt\ bolh with 
regard to external appearance and anatomy. The distribu- 
tion ranges of these two slugs partly overlap. The variability 
range within the species discussed is not knowTi satisfacto- 
rily, and the area it inhabits is huge. As stated by Likharev 
and Wiktor (1980), it is difficult to ascertain whether D. 
attaicnin and D. af/irstc are distinct species or subspeties. 
The former slug is smaller. Its penis is smaller too, penial 
gland usually more distended, stimulator different. Describ- 
ingthese characters creates difficulties. However, when the 
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Figs. H5-74. üerfHoras agrvsle - s|>eciinens from Foland. fi5 - Heproduetive system. Wî - Penis with stimulator visible inside. (i7-72 - Copulaton' orpins of 
differtmt speeimens. 73 - .Vlimentarj’ system. 74 - Keetum with an espi'eially lon^eaeeum. (.After W'iktor 1973) 
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75-82. Ik^nH-erns nltainnn. 75 - Copulaton’ organs of ilie lt*etoUpe. 78 - Pcnis of Ihe leeloUpe seen fnmi the (»pposile sitles. 77 - Copulaton’ organs 
of a speeimen from Kandin^ County. Sichuan Prov., China. 78 - Internal struetures of penis of the same speeimen as in Fig. 77. 79 - Struetures inside penis 
of a sptTimen from the Baikal re0on. 80 - Struetures inside penis of A{trioUninx bnchnr (=/>. nllnictnn). 81 - .4Jimentar>' eanal of a speeimen from 
“Transbaikalia**. 82 - RtTtal eaeeum of a speeimen from the Kamehalka Peninsula. (77-78 orijî., the other after Likharev and Wiktor 1980) 
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two slu^js are compared direetly, the differenees are quite 
obxious. 

Tlie synonvms have been established thanks to the tvpes 
preserved in St. FMersburg(see Likharev and Wiktor 1980: 
148) and ZAS. 

Deroceras (Deroceras) altimirai Wimïi, 19()9 

iJerorerait nltimirai Allena, UMiîJa: 104 figs. 2u-f. Loous lypious: (îtirraf. 

prov. Buiwlonu (Spuin). Holol> 4 )us: NNML no. 5227. 

Dt rocrraa altimirai'. ('uslillojo rt at. lOÎKL 175 fijis. lf-l(l, 52; .AKonu^i vt at. 

1004: llSmup 121). 

DrnHrrasattimirai attimirai .WXqwü, 1960: do Wintor lOSO: 120 fi|;^. 1-2. 

26. 

Roforonoos: Ca.slillojo/7r//. 1002; 175fij^. 0-lfi.52:.-\Jlona#îa vtat. 1004: 
118 mup 120; Custillejo /7 at. 1005: 16 fij;s. 27-22. 

Body len^h of live speeimens 45 mm (Castillejo et al. 
199,‘i), after preservation up to 55-58 mm. General eoloration 
ereamy, yellow-sallow, in most eases darker on baek, wiih or 
without a verv'delieate pattern eomposed of pi^nent eoneen- 
trations. I also eolleeted neaiiy blaek speeimens (FVha Orel 
near daea, Spain) and so did Castillejo/7 al. (19î)5). Melanin 
is distributed in the form of eoneentrations of nuianophores, 
whieh, however, do not produee distinet spots. Instead, body 
is as if sprinkled vvith a dark pi^nent (like in Deroreras 
harcettt/i (Oambetta, 1925) or Ü. elt/\t/sor/'(/t/fttis.s‘e/t.sts 
Fiähle, 1984). The dark j)i^nent is diffused on mantle, also on 
Ihe plate around pneumostom. It is also present on the 
remaininj^part of baek, ineludinj^ keel and the rest of baek's 
medial seetion. Sole in lijrfU speeirnens diiiy ei'eamy, in dark 
ones .sole edjjL's sjjiinkled vvith the dark pi^ien! (F^'i^. 85). 

Mueus eolouiiess. When iiTitalful, (he slu^ jirodiiees also 
a vvhite seerfiion. Afrordin^ to Castillejo rt at. (1995), the 
olher mueus is less milky than in D. i‘etivttiattt//t. 

(renitalia (l^l^js. 84-8()). (îlandula hermaphroditiea does 
not reaeh the posierior end of viseera (F"iR\ 87). Copulatoiy 
orgfans, jiaiiieulaiiy jjtuiis, jilainly small in relation to the 
body size (smaller than in the majority of speeies belonpn^ 
to ihis jjenus). The anlerior |)art of penis in Ihe shape of 
a laterally swollen saek, vvilh a well-develo|)ed ^andular 
part of wall. In the |)osterior j)enis seetion two, different in 
size, svvellin^ direeted sidevvards. On the one that is 
somewhat smaller a tiny j)enial ^and, in the shape of a hook- 
like eone, is situated. At its base there is the oj)enin^;()f vas 
deferens. An undiv ided nuiseulus retraetor j)enis inserts to 
j)enis betvveen the above mentioned swellinfîfs. In the dark- 
pi^iented speeimens the |)()sterior seetion of penis. espe- 
eially its ()art direeted tovvards l)ody inte^iments, is pi^- 
inenled. Inside |)euis stimulator in Ihe shape of a lar^^*. 
somevvhat laterally flattened eone. On its surfaee sparse, 
very distinet .striae reseniblinj^ fingerprinls. 

Caeeum on reetum well-developed (M^J. 87). 

tA*oiog}. I eolleeted the slu^in mixed forest above 1999 
m a.s.I. 

Distribution. The distribution ran^e requires a delailed 
study. The speeies is knovvn froin Catalonia, tlie environs of 
F^areelona, from (îirona, Manresa. provinee Caslellön 


(Altena 19()9,de Winter 1986, Castillejo etat. 1995), Fluesea 
(Aragon), Bena.sque. It seems to be quite vvidely distributed 
in NW and W Spain (Altona^ et al. 1994). I myself eolleeted 
this slug in the vicinity of Jaea in the Pyrenees, and de 
Winter (1986) in the Freneh part of this mountain ran^e 
(dept. FNrénées Orientales, Hautes-FNrénées, Haute- 
(Jaronne). In F'ranee D. aiti//ti/'ai oeeurs also in the envi- 
rons of St. Girons, prov. Ariege (material at my disposal). 

Comments. In de Winter’s (1986) opinion, apart from the 
typieal form, there is also a subspeeies, namely D. afti- 
//ti/'di leri.sa/'cfjheittt/t de Winter, 198(j, whieh differs in its 
smooth-surfaeed stiniulator and in eaeeum, whieh is vestipal 
or eompletely laeking. Aeeording to Castillejo. (îarrido, 
Ijdcsias (1995), the.se differenees are .so substantial that the 
tvvo forms should be re^rded as distinet speeies. Their 
ar^ments .seem eonvineingf and I am of the same opinion. 
See the deseription of Z>. Ieri.sa/‘cohettt//t p. 466. 

Denn^ras (Deroceras) astypaiaeensisWxhiov et 
Mylonas, 19t)2 

DrnH'rnt.s ast/tfHttarrttsis VViku>r fl MyIona.s. 1002 : 1 fifîs. 1 - 8 . I/k*us 
t\pit*us: .Vfîrilithi (.Vstypaluia = Astypalat^a = Stainpalia Isl.. iMMtfkaiie- 
sc .Archipi‘laf?». (in*pri*). llololvpus; MxMIW no. MB 62(1. 

Ki*fc‘r(‘nr(*s; VV'iktor - in print. 

Body lenf^th less than 22 mm. (îeneral eoloration dirly 
ereamy vvith blaekish spots on baek, mantle and neek. In the 
posterior part of baek s|)ots form a net-like j)attern. I'he 
medial seetion of baek in some speeimens (hwoid of s|)ots 
(Fif(. 88). Skin thin and limp. 

(ienitalia (Fif^. 89-91, 95-95). The anterior seetion of 
()enis irre^ilarly dislended. Its walls are jjarlly eovered by 
f^'aniilar f^lands and j)arlly Iransparenl vvith slimulator 
shovvinjî Ihrouf^h. More j)osterad there is a deej) lateral 
penial poeket. The j^osterior frajniienl of j)enis narrow, 
laterally vvith a eon(‘-sha|)(Tl appiaulix slif»h(ly b(*nl anlerad 
and in llu* opposite direetion than thal of vas deferens (in 
order lo make Ihe appendix visible, penis should be luriUHl 
round its axis). On (he opj)osite side of the ()oslerior |)enis 
seetion there is a small svvellinjï, elose to vvhieh a Ihin vas 
deferens opens. On the apieal penis end, neaiiy on ils jLxis, 
penial f^land is situaled. Il is made up of a Ihiek eommon 
Irunk dividiniî into 4-7 unbranehed proeesses eovered by 
Rlandular j^apillae. Museulus retraetor |)enis atlaelied 
laterally to Ihe j^osterior j)art of j)enis, more or less oii its 
lonjufitudinal tLxis. Foslerioiiy j)enis dark-pipnented, the 
surroundinijs of apjjeiulix in partieular. Inside j)enis 
a stron^y flattened lob(*-shaped slimulator. set on a vvide 
base. II is so larjife thal it fills up not only Ihe anterior j)enis 
j)art, but also (he lateral j)oekel. On the inlernal j)enis wall 
()j)posite to Ihe loose end of stimulalor Ihere is a Ihin fold 
more delieately striated than stimulator. When j)enis is 
everted, (vvo separale struetures apjjear: a vvide fan-like 
siimulalor vvith one side striated and an orfjan resemblin^ 
a mushroom vvith a strialed eap. vvhieh is probably Ihe 
j)osterior j^arl of penis (Fif^s. 94-95). 

Caeeum on reelum redueed to a shallovv poeket (F*'ijj. 92). 
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Fijjs. 8U-.S7. Drrocrrtts altimirai. S3 - i.^(eral H4 - Copulalopj* urjîans. 8r>-8(i - Ponises of Iwo .s|>ecimcns. S7 - Poslerior seclion of \iscera wilh pmad 
(the darkesl) and recium alon^ wilh caec'um. (S3 aflt*r Castillejo ct ut. li)9ô. 84-87 ori|ï. - specimens froni Peha de Oroel near .Jai*a) 
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10 mm 


Figs. 88-89. Deroceras astyjmUieettsi^i. 88 - Lateral view of a paratjpe from Agrilithi. 89 - Reproductive system of a paratvpe from Ast>palaii. (After 

Wiktor and Mvionas 1992) 
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ÎKM^2. Mvvwvvm’ (tstf//Mil(ttTusis. îM) - iVnis of Iho holotype. ÎM - IVnis wilh visiblt* slimiilAlor of a piiratyjH* fn»m .Ai^’ilithi. ii2 - |{tM’tum of thi* samo 

paratNpo from .\|0’iiilhi (Aflor Wiktor and Mylonas 1ÎKI2) 


Pistrihudon. Tlu* species has boen knewn sinec re- 
eenlly, and exeliisively fmm Astypalaia Isl. ((îreeee). 

Commcnts. Consideriiifî the anatoiny of penis, eertaiii 
similarity of l). astt/paiamtsi.s to anotlier speeies oeeur- 
rinpf in the DodekaneseArehipela^), namelyZ^. .sY//////////,ean 
be obseiTed. The similarity eonsists in the presenee of 
a lateral poeket of penis, short appendix. similar penial 
ji^land, broad stimulator and small eaeeum. However, 
IJ. satttittttt is about twiee bigKer, entirely blaek, its lateral 
penial poeket is larper, appendix direeted towards vas 
deferens and eversion of penis reveals only a sing[le fan- 
shaped stimulator. Besides, Ihis speeies has not been 
reeorded from .Astypalaia Island so far. 

Another slu^ sli^itly resemblin^ the one diseussed is 
D. hisfitttti/afttttt. It is also small and spotted, and its penis 
when everted shows a lar^' flat stimulator with two distinet 
eenlres of striation on the surfaee. Penis itself, however, 
looks different as it has two appendiees direeted posterad. 
Stimulator and the fold opposite its loose end are nearly of 
the sanie size and identieally ornamented. This speeies is 
reeorded from the Chania Mts near \ olos in eontinental 
(ireeee. 


!)croi*erHs (Dcroccras) hakurianum (Simroth, 1012) 

.Attrioliiinij- hakurianiis Simroth. 1912: 10 t. 3 fij;. 31. t. 7 fijî. 23. Uk’US 
(>picus: Hukiiriuni ncar norzum ((îtiirgia). lxK'tot\pus: ZIN. 

Af/ri(i/i 111(1 J sr/wiiiarhnLsis Simroth. 1012: II 1.3 fii?. 3.'). t. 7 0)^. 24. Locus 
typicus: Fit-da0i (= ritda^rMt. ncarShcmakha. .\zcrbaijan). Syntvpus: 
ZIN. 

.Af/rio/iinaj' msr;// Simroth. 1012: 41 t. 3 fipf. 30. 1.7 fiiJ. 27). Tcrra tvpica: 
Turkcy (Ardanue und Kzno.s-jaila ncar Oltu). Sjiilvpus: ZIN. 

Kcfcrcnccs: Likhurcvand Wiklor lOSO: tôS fi>?s. 11(>-127; W’iklor 1904a: 
13 n^. 22 - 20 . 

Body len^h up to 21^ mm, that of mantle sli^itly exeeed- 
ing 7 mm. Coloration varied. Body densely eovered by b\g 
dark diffuse blots (partieularly adult speeimens) so that the 
slu^ereates the impression of bein^ehoeolate or blaek (P1gs. 
b(>-0S). Some individuals from Turkey are lighter, their body 
eovered by smaller spols. The dark pigment oeeurs in Ihe 
region of head and neek, bul also on sides and - obviously - 
on manlle, vvhereas keel and the mediid part of baek on the 
former's extension remain ereamy. In juvenile speeimens tlie 
dark pigment may produee a net-Iike |)attern. Sole in 
espeeially dark individuals has lateral zones gi*ey, often with 
eliisters of dark spots. Its medial zone remains light. 
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Fijî. 03. IJvrtH-vras asff/paiavmsLs - stiinulator of a parat^po fnim 
Ag. KonstuntinoK. (*Mtt*r Wiktor and Mvionas 1002) 


(ienitalia (Fi^. 99-105, 107). üonad does not eonstitute 
the posterior end of viseera. Penis ^obular or oval, not 
eonstrieted, at most Mith an ineonspieuous lateral eoneavity. 
Penial 0and mostly sin^e, rarely bifureate. It is shaped as 
a thiek 'iioodle”, usually bent, v\ith few ^andular papillae. 
The glaiid is eonneeted vvith penis somewhat laterally or 
apieally. Museulus retraetor penis vvide and sin^e, i.e. 
unforked. It joins penis slightly below its apieal end. Penis 
filled up with a huge flat stimulator. It has a wide base and 
is as>Tnmetrieal at its loose end as on one side there is a flat, 
tongue-Iike narrowing and pointed slrueture, elearly bent 
towards the stimulator base. It may give the impression as 
if there vvere an additional proeess on stimulator, or else it 
is merely an extension of the freeedge of stimulator. In adult 
speeimens the whole stimulator is usually dark grey or 
blaek. In speeimens not entirely growii both penial gland and 
the appearanee of stimulator may not show' all the above 
mentioned eharaeters. 

Caeeum on reetum short, poeket-shaped. It is not uneom- 
mon for it, however, to be faiiiy long, even tvviee as longas 
vvide (Fig. 10(î). 

Ecolog} , The slug inhabits mainly wTt and mesophilous 
deeiduous (beeeh, oak) and mixed forests, less frequently 
eoniferoiis stands and river valleys. 

Distribution, The speeies oeeurs in the Transeaueasia 
from Soehi and Batum to western Dagestan (up to Tlyrata). 
It is not reeorded from the Talieh Mts or Lenkoran lowiands. 
In the south it is found in Turkey alongthe Blaek Sea eoast 
(vill. Trabzon, Ordu, Samsun, Kastamonu). 

Comments. A speeies eharaeterized by variability of 
external appearanee and anatomy. It is most similar to 
Demveras suhaoreste. vvhieh differs in the laek of spots or 
a smaller number of them, and in a blaekisli or blaek blot 
oeeurring on the posterior end of penis. Its museulus 


retraetor penis is forked. Stimulator, whieh is set on 
a narrow base, fan-shapedly broadens tovvards the loose 
end. The organ is asymmetrieal and without any bent 
tongue-shaped strueture, the vvholeof it beingliglit in eolour. 

I)erocerass\i. (e{. bakurianum) 

In the NMWeolleetion there is a series of 9 slugs vvith tvvo 
labels, one of them reading: ”Hamadan. 1970. Österr. 
Iranexp. 25.l\^”, the other: ”Deroeeras retieulatum (Müll.) 
det. Dr l.. L. Foreart (versehleppt?)”. Most eertainly, Ihese 
speeimens do not belongtoA reticalattittf .T\\ey resemble 
Ü. bakuriattutti, differing from this speeies in their defi- 
nitely long reetal eaeeum (Pigs. 117, 124, 129). It eannol be 
exeluded that in the future Ihese slugs vvill turn out to be 
a dinstinet, now unknown speeies. 

Dimensions: body lenglh up to 21 mm, vvidth ea 4 mm, 
rnantle length up lo 7 mm. Skin soft and thin. Coloration 
uniform, in most speeiniens liglit ereamy (this may be 
an effect of fading as Ihe slugs vvere eollected 29 years ago). 
One of the speeimen has its baek evenly brow n-eoloured. In 
some speeimens remains of blaekish eolour pereeivable on 
nape. 

Genitalia (Figs. 110-114, 118-125, 125). Penis looks 
exaetly like this organ in D. hakttriattttt/t. The similarity 
eoneerns the shape of penis, appearanee of penial gland. 
situation of the outlet of vas deferens and retraelor inser- 
tion. Inside penis there is a stimulator in the shape of a verv^ 
broad eompletely flal fold. In its anterior part llie "finger- 
prints” are arranged in the same vvay as in the eonieal 
stimulator, although this seetion of the fold is entirely flat. 
Somevvhat more posterad the other part of the same fold is 
faIeiformIyeIongatedandtongue-liketerminating(Fig. 125). 
The stimulator resembles that oeeurringin D. hakttriattttttt. 
No dark blot on penis. 

Caeeum on reetum exeeptionally long(!) (Figs. 117,124, 
129), reaehing nearly the end of viseera, vvithout parallel in 
oX\\^v Deroeeras. Yet, sometimes it is poeket-like. 

Comments. Hardly anything is knovvii aboul 
Acfriotitttaeidae of this part of Iran. The slugs di.seussed 
above seem to be elose to D. hakttriattu/tt. This speeies 
probably penetrates deep inlo eastern Turkey, but Ihe 
loealities in Hamadan are far niore easterly, the air distanee 
equalling ea 1000 km. The examined speeimens differ 
morphologieally from D. haktiriattuttt in their longeaeeum, 
and also in eoloration. It raises eertain doubts if they 
represent this speeies. However, it is vvorth remembering 
that D. herf/tensis, for instanee, eomprises forms of varied 
lenglhs of eaeea but ver\' similar genitalia (see Wiktor 1994 
and p. 408 of this paper). 

Deroceras (Der<K*eras) barceum (Ganibetta, 1925) 

A(/rloUwai harrvns (iHiiilHnta. 1925: 7 fl^s. la-i*. Torra l.V'pica: ‘paiif 

orifnlak* dclk* Circnaica" (Sidi (iarbaa. Dcrna. altopiano di Kl Kctcja), 

i\(M)t\pus: NNML. 

Kcfcrcnccs: .-Mtcna 19H2b: 53 fi^. 2-»ia-c: Kiihlc 1981: 15 figs. la-f. 
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95 


Figs. »4-95. Dvnweras astiffmlavettsLs - everted penis with ils internai struclures, different positions - a paratvpe from Chora. (After 

Wiklorand .Mylonas 19î)2) 


Body length up lo 28 mm. Coloration dirty cream or 
brownish with darker (browm or blackish - my specimens 
were faded) melanophores, which do not form distinct dark 
spots: body is as if sprinkled. Such accumulations of melano- 
phores occur both on mantle and back, but only alongskin 
grooves. 

Genitalia (Figs. 127-129, 132-134). Penis strongly 
distended anteriorly, nearly spherical. One wall with plainly 
visible glands. The posterior penis section narrowed, in the 
shape of a cylidricai appendix of varied size. At its base, i.e. 
near the junction with the sphericai part, a large penial 
gland composed of a few branches is laterally set. The 
longesl branciî may be longer than penis itseif. A thin vas 
deferens opens laterally more or iess in the middie of 


appendix. This is aiso the piace w^here muscuius retractor 
penis is attached. This muscie is unbranched, but - as 
accreted to the W'alis of appendix - stretches as far as the 
spherical section of penis. Inside the latter's anterior part 
there is a fleshy, conical stimulator of striated surface. 

Caecum on rectum (F'ig. 130) in the shape of a vestigial, 
ver>' shallow pocket. 

Distribution. Cyi*enaica (Libya). 

Comments, A slug of a veiy characleristic coloration 
produced by melanophores which are not accumulated in 
distinct spots. Penis is typieal by its large appendix and huge 
penial gland. In the first description (Gambetta 1925) there 
is a mention of 5 branches of penial gland clustered in two 
different gi*oups. Like the specimens dealt with by Altena 
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Ki^s. 1MM)S. l)rrftvcnis haknriftuum - h spcH'imcn fnmi th(‘ rnvinms of Hntiim tticortna). ÎM> - Latcral vic\v. 1)7 -1 torsal vicw. lis - Postcrior solc stH-tiori. (.\flcr 

Likhan'V aiul Wiktor lîiSD) 


(1 !K)2), lliose that I haveexaniined have Ihis ^1and eomposed 

of three branehes: one lon^er and two shorter ones. 

Kähle (1984) deseribed U. (hrtfsorroifdtissrnsis froin 

Cypriis, a sliig beariiij^ inueh siinilarity to D. borvrnnt (see 

Comments p. 4()()). 

Derocorns (l>erocenis) /ien /e/?.s7Ä(Boiirpfui^uit, 1852) 

Limtx lirrfftrusis Bour^iii^at. 1852: H) and 1855: 5 t. 1 5-7. L(h*us 

Upicus; Beirut - “circa urbcm Bcr^ium** (Lcbanon), S\Tît>pc: Ihonmgiy 
druHt up; \MM(î. Ncotypus: NNML. 

'ILitnas C/taruirittra Bour)^i);nat. ÎS52; î). Locus typicu.s: ‘*Bcr>lum“ 
(Bcirut). 

ZAffrialitmtJ' (s. str.) Crttlhrri Babor, !ÎK)5: 5 (Soparata - Abdruck). Tcrra 
t>pica: Krc>iHs l)â)ri Mls (Lifos Mt. and Dcrwcnt ncarTckir, Vil. Kayscri. 
Turkcy). U‘ctot>pc: NMW no. 5î) l 1!). Scc Wiktor 19Î)4: 1!) fij^. 4()-5.S. 

'}Aiiri(tiitttitJ'rffftrius Simroth. lîMMi:Hd.'lcrra t>pica:(’>priisIsl..S^TiUpus: 
pn*sumabl> docs iu)l cxist. 

'\Aurialitttax Caiiarf/i Bolloncra in (îcrmain, 1911: 142. Tcrra typioa: 
U'banon (.Vmchit. Bcirul). .Sct* also (îcrmain 1921: 77 t. 2 fiiis. 5-(>. t. 5 
fijrs. 2, .5. 

?AifriftiiftatJ' tiattftt.srrttsi.s ()i*rmain. 1911: 111: 1921: 7.1 pl. 2 fijr. 2. pl. .1 
fiir. 4. 

'?A{friftiitttas Siritalarltttrri Wajîncr. 19.11: lîKî. Locus t>picus: Samsun 
(Turkcy). Lcctotypiis: .\'.MW no. HiOlO. St'c Wiktor 1994: 22 fijîs. .5!)-()2. 


AffrialittatJ (AifrittlittatJ'fjttrfhtttiras Wa)9icr. 1910:2S5 fi);. 1. rcrra t>pica; 
ahovc thc.lordan llivcr ncarthcSi‘a of(ialih*c. Molotypus: prolmbly non- 
cxistcnt. 

iJrrarrnts {fnt.ssai Bcischiilz. 1975: 25 fi^s. IM. I.ocus l>7)icus: .\fyoii 
Karahisar (by thc road KaraJiisar-lsparta, .Anatotia. Turkcy). I lolotypus: 
SMF no. 2.1(>(>(M>. Syn. nov. 

Kcfcrcnccs: Simroth lKS9a: 15 fij;s. 5. 14-1.5; Wairncr 1937:3S5. fips. 7-9 
(/>. Siritalarltttrri): Wiktor 1971: 272 fij^s. .5a-c: Likharcv and Wiktor 1980: 
187 fijrs. 19.5-199 (D. (Yf .slritittrltttrri{\)) and 185 fij;s. 189-192 (// (A‘() 
firttHtrri)'. Kähh* 1984:48 fi);s. 2a-j (IJ. rffftriattt ); Wiktor 1!)9 4; 1 (> fijp^. 37-02. 

Len^h up (o 52 mm. Coloralion: baek blaek or blaekish, 
sides ^.'ttin^ lijditer and lij/liter downwards. or body mueky- 
^•ey vvith a blaekish pi^/niont eoneentrated in skin jiriTioves. 
.Mantle nearly evenly eovered by small melanophores. whieh 
make it look slijjhtly .soiled. Sole in the blaek speeimens with 
lateral zones blaekish, the medial one bein^ markedly 
lighter; in the mueky-j/i*cy speeimens the whole of sole is 
lij/ht. 

Cienitalia (Fij/s. 155-157, 159-144, 149). In the dark 
speeiniens spermoviduetus is dark as vvell. Penis oval. often 
laterally distended in its anterior seetion. vvhieh results in 
a lateral eonstrietion and the whole ort/an bein^of varied 
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Kigs. 09-107. Dfroceras iHikHriuiinm - spocimens fn)m the en^irons of Hatum (Oeorgia). 9î) - Penis with partly \isible stimulator. 100-104 - Stimulator in 
different positions. 105- Poslerior end of penis. 100- Posteriorend of \iscera with vislblegonad (hachured) and rectum alongwith ils caecum. 107-Copulator}* 

organs. (After Likharev and Wiktor 1980) 


irregiilar shape. The broadly distended anterior part is 
eonnected with a eonsiderably narrower, neaiiy eylindrieal, 
posterior one. A black blot often oceurs at the posterior 
penis end. Penial gland composed of a coinmon trunk and 
tw'o undhided branches. Vas deferens opens laterally in Ihe 
posterior section of penis. Similarly musculus retractor 


penis is inserted. Inside penis a large, flat. fan-shapedly 
wideningstimulator, which almost entirely fills up the organ 
mentioned. At its back stimulator is joined by a twisted fold, 
both structures ha\inga distinct sculpture which resembles 
fingerprints. Spermatheca duct turns into spermatheca 
without any perceivable border. 
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Figs. 108-109. iJeroceras bakurUnium - spccimcns from thc cnvirons of Batum (Ocorgia). 108 - Slrutiurcs insidc pcnis. 109 - Copulatorj' orjîans. (Aftcr 

Likharcv and Wiktor 1980) 



Figs. 110-1 \ \. Der(H‘eras cf. bakuriauum - copulalon' organs of a spccimcn from Ycnicc (Turkcy). (Aftcr Wiktor 1994) 
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112-1 lîl. IJi'r<H‘vras of. imkurhittuin from Turkey. 112 - IVnis of a s|KH*iinen from Yenico. 113-114 - Stimulntor scH*n from different sidcs - a spccimcn 
from Ycnicc. 115 - Postcrior cnd of \i.s(*cra - a s|H'cimcn from Ycnicc. 11I>-117 - R(H*lum and caccum of spccimcns from liub(*y. 1IS - Copulatorj* orj^ns of 
a spccimcn from Tckkcköy. 119 - Pcnis of a sp(H*im(*n from ickkckdy. (.Aflcr Wiklor 1994) 
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125 



124 



Figs. 120-126. Deroceras sp. (cf. bakurUwHm) from Hamadan (Iran). 120-Copulalor> organs. 121-122 - Penis of Ihe same spec*imen \iewed from iwo sides. 
123-Copulator>'organs. 124-Caecum of thesamespecimen as in Fig. 120.125-Stimulator insidepenisof the samespeiimenas in Fig. 121.126-PosUTior 

end of viscera - the same speiimen as in Fig. 120. (Orig) 
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Caecum on reclum 
most frequenlly ven^ well 
developed(Figs. 13^145), 
often simply long, but in 
some specimens it is ves- 
tigial, merely pocket-like. 

Distribution. l.eba- 
non, C>T)rus and vast ar- 
eas of Turkey from Kay- 
seri up to the Black Sea 
coast in the region of 
Samsun. 

Comments. Althougti 
the types liave been de- 
stroyed, I have had an 
opportunity to examine 
specimens collected in the 
environs of Beirut (near 
locus lypicus), which can 
be entirely related to the 
description of the spe- 
cies. 

According to what I 
have established, this 

(luctivo .syslcm: B - stimulHtur; C - pcninJ characterized bv 

tîland. (Aftcr (îamiH‘tta 1925; siitdiily a wide variability of the 
simpiincd) appearance of (*aecum on 



rectum. Nevertheless, these differences seem to be of 
populational or individual character. Apart from tvqjical 
forms vvith a simply long caecum, I have encountered 
individuals having their caecum short and vestigial. or 
merely a trace of it, bul not different vvith respect to other 
features. This has made me sviîonymize/A berytemls vvith 
D.peniiieri.D. steimidchneri.D. ct/prinrn andiy.//ro.s*.s7//. 

I discuss this problem more thoroughly in my paper on the 
slugs of Turkey (Wiktor 1994: 19), where dravvings of the 
types of the first two mentioned synonymized names are 
available. Judging from the description and figures by 
(îermain (1911, \î)2\), Apriolhnar Pattarpi should be 
regarded as a symonym ofZ>. berijtensis, too. 

Among the symonyms of D. berytensis I also rank 
.4///7‘o/////o.r (tamascensis. Its first description (Germain 
1911) discusses only the slug’s external appearance, lacking 
any dravvings. Another description by (îermain (1921) 
includes figures vvhich indicate that the author dealt with 
D. ticri/tensis (1 have not found the tyqDes; they are not kept 
in Paris). 

In Kähle’s (1984) opinion, the spotted slugs occurringon 
Cyprus should be considered as a distinct species, namely 
D. cfjprins. This does not, hovvever, seem justifiable as it is 
quite a common case in slugs that besides evenly black 
indiv iduals spotted ones are also found. 

The forms with a longcaecum inhabit Lebanon, Cypi’us 
and the Turkish region of Konya. The form havinga caecum 



Ki>»s. 12H-K11. Dvmvvras hnrveum from Wiuli .Sudan. t’yrenairn. 12S-129 - C’opulalor>' orpins stnm from bolh sidcs. 150 - KtH’lum wilh (‘at’cuni. 151 - 

Stimulutor inside penis. (Orltï.) 
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132-134. Derfm’ms hiircenm .132- Copulalorj’ organs of a spcolmen froin! lainoil. C>Tenaica. 133 - Slimulaior of a speeimen froni Sidi Faliay near Messa. 
Cyrenaiea. 134 - Poslerior end of penis of a speeimen fnim Sidi Faliay near Messa, Cyrt*naika. (Orig.) 


reduced lo a different degfi’ee has been recorded froni Cyprus 
and Turkey froni Kayseri up to the Black Sea. 

In this region of the world a nuniber of unclear and 
siniilarly describable taxa have been found, Wk^Agriolhnnx 
)imrovliii>vntn (jerinain, 1911 ox Agriolhnnx (Agriollmnx) 
Jordnnicns Wagner, 1949 (see the notes to these species). 


DenK'eras (Deroceras) bisacchianum Bodon, 

Boato et Giusti, 1982 

ÜtrrH'rras hLsaaitiaftam Hodon. l^ialoel CiiusU, 1Î)S2:54 fijîs. lA-K, 2A-(f. 

I^eus lypieus. Dolina di S. Lorenzo River valle>' (Kezzo, Italy). IIolo- 

Upus: (îiusti's coll., Insl. Zool. Cniv. Siena (Italy). 

References: Roato. Hodon, (îiusti 1982: 307. 

Body length up to 33 mm. Coloration variable: “pale 
cream, with a more or less dense pattern of dark browm 
flecks and spots” (after Bodon el nl. 1982), which are 
irregularly distributed and not concentrated in skin gi’ooves 
(Fig. 147). Sole creamy. 

Genitalia (Figs. 148-153). Penis elongaled, irregular in 
shape or posteriorly clavately distended. The posterior penis 
part at times dark pigmented. Penial gland consitingof 3-8 
unbranched glandular branches set on a short common 
trunk. No stimulator inside penis (î!) or there is only 
an inconspicuous protuberance, defined by the authors of 
Ihe species as “a small prominence (...], so as to sinuilate 
a reduced penial stimulator”. Penial internal wall plicateand 
covered by striation resembling fingerprints. Spermatheca 
oval, along with spermatheca duct usually shorter Ihan 
penis (î). 

Caecum on rectum short but distinct (Figs. 154-155). 

Habilat (afler Bodon el nl. 1982). It occurs in the low- 
huids and at low' altitudes - up to 1300 m a.s.l. - in open and 
w-ooded habitats, mostly in "thermophilous wood-lands, such 


as holm-oak woods or olive gi’oves, but also in wet and coid 
ones, such as beech-woods". 

Distribution. Ligurian Alps (Western Liguria, Italy). 
Comments. A species distinguishable by lackof proper 
stimulator inside penis, which is an exceptional character 
loY Derocerns. The structures inside penis (thanks to Prof. 
üiusti’s kindness I could examine the types) lack such 
a characteristic organ as stimulator, whereas the system of 
piicae obseiTabie in the posterior part of penis is better 
developed than in other species. It resembies thal of 
KrifnickiUns nrbnnskii (see fig. 808), representingthe oniy 
similarity, though. The externai appearance, peniaJ gland 
and rectal caceum unequivocaily piace Ihe sliig among 
Derocerns. Besides, I know’ from Prof. Giusli that, having 
described D. bi.sncchinnnm, he coiiected ample material to 
reveal that all characteristic features of the species remain 
highly slable, its distinctness givingway to no doubts. 

Deroceras (Deroceras) bistimuiatum n. sp. 

Ilolot>pus tind paralNpi (20 spi*cinien.s): csinic* from one liK’alily and were 
colleclc*d al llie sanic* time. Ixicus t>picus: (jrc*ece. Thessnlia, Pilio ( = 
Pelion), (’hania .Vlts. in the regfion of Chania villa^*, 20 km NE of Volos, 
Faf/tt.s foresl. quartzite nK’ks. under stones and Utter. 12fK)-1300 m a.s.I.. 
Icjj. .4. Riedel. 15 .‘\prll 1980. Holol>pus no. .VIP (>29 and 10 parat>pi - 
MNIIW. 10 parut>pi - MIZ. 

Etvmoiog}. The stimulatory organ being double is 
a unique character of this species; “bistiniulatunr means 
having two stimulators. 

Diagnosis. A slugof niedium size, unicolured or covered 
by a net-Iike paltern; brovvTi creamy in colour. The posterior 
edge of mantle usually reaches half the body length. Penis of 
irregular shape, elongate, posterioiiy with Iwo small appen- 
dices between which a penial gland in the shape of a bundle 
of several processes is inseiied. The stimulating organ 
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Kijjs. 135-1;^. ÏM*nH‘vr(is berntennis froni Hrummanu near Beirul. l^ebanon. 135-133-Copulalor>' organs of Iwo spe<‘imens. 137 - Stimulalor. 138- Poslerior 

end of \iseera wilh markiKl gt^nad and reetum. (Afler Wiktor UH)4) 
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Kigs. 139-141. üer(H‘er(is iwryteusis - spt»fimcns fn)m Mcrsin. Turkcy. 139 - Copulatory orgtins. 140 - Pcnis with visiblc stimulator. 141 - Structurcs insidc 

pt*nis. (Aftcr Wiktor 1994) 
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143 


Figs. 142-143. Üeroverns fjvri/tvnsis - spct'imens fwm FMnurbasi, Turkcy. M2 - CopuJator>’ organs. 143 - Slruclures inside pcnis. (A/ter Wiktor 1994) 



Kigs. 144-149. Dvroverus yrossni (paratvpc) = beryteusis. 144 - Pcnis uith \isiblc stimulator. 145 - Rcclum with caecum. 149 - Pcnis. (Orig.) 
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Kigs. 147-155. üerfH’mts hisnrc/tftittuf/t fn)ni llaly. 147 - üüorul view. 148- Rcproduolivo syslcm. 149-151 - Copulalor>’ or^uns of (liffonMU spooiint'fis. 

152-15:4 - Slruclures insido ponis. 154-155 - Kooluni. lAflor Bodoii rt ai, 1982) 


consisls of two slrongly flattened parts.henee two stimula- 
tors (!). üne. external, part is slightly bigger and fan-shap€»d. 
sometiines with an elongate sharp ligiilar process in its 
posterior; the other, low, assumes the shape of a husk whieh 
ean be bent aside. On reetum there is a slight distension or 
a shallow poekel. 

//escnpiion. With respeet to exlernal appearanee, this 
slugdoes not nuieh differ from many other speeies (Fig. 156). 
HoloUpe’s dimensions: length 16.5 mm, width 4.5 mm, 
mantle length 7 mm. Other speeimens were of the same size 
or smaller. Body ralher slender, its anterior seetion strongly 
elongated. The posterior edge of mantle reaches half the 


body lenglh or it ends in the posterior body part. Considering 
the faet Ihat sometimes sueh a mantle disloeation may be an 
effeet of preseiTation eondilions, it eannot be statc'd for sure 
tliat it is a diagnostie ft'ature (it should be noted that all 
speeimens were simultaneously killed and preseiwd). 
Coloration of aleohol-presened spt'eimens is dirty-, brown- 
or greyish-eream. Most speeimens have no pattern, their 
baek and mantle somewhat darker. Some have an indistinel 
retieulate pattern in the posterior part of mantle as the 
grooves of the skin seulpture are slightly browner or gi’oyer. 
The mantle in those speeimens is darker, but not spotted. 
Skin is thin and .soft. Inside it there are small erystals 
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(probahly caleareous) whieh may produee streaks ofw hite 
eolour. 

()enitalia(Figs. 157-11)0). Peniselon^ate, irreit^ilar, with 
a rather small narrowinj^in the middle. In its posterior Ihere 
are two a.symmelrieal appendiees. rsually, one of Ihem is 
dislinelly bi^^er. Between them there is ihe eonneetion 
between penial pfland and penis. The base of penial 0mu\ 
represents a shorl stem. usually divided in tvvo branehes, 
eaeh of w hieh splits inlo several proeesses. Thus, it makes 
quite a dense eluster eonsisiing of 4-8 proeesses. V'as 
deferens is eonneeted wilh penis at ihe base of one of the 
appendiees. The main inseiiion of museulus retraetor penis 
is situaled more or less symmetrieally betvveen the tw'o 
appendiees and somewhat more anteriorly relative to their 
bases and the openin^ of vas deferens. Independently, 
membraneous, smaller nuiseular strands run to the anterior 
seetion of penis. where they insert. Inside the anterior of 
penis tvvo flat stimulators run parallel to eaeh other (Fifif. 
158). The bi^^er one is fan-shaped, sometimes with a li^la- 
like, lapered proeess oeeurring on its external ed^e. The 
external surfaee of this stimulator is smooth. whereas the 
interiial one eovered by striae resemblin^ luiman finper- 
prints. The other, smaller, stimulator lies on the internal 
side (i.e. the one adherent to pharvmx) in the plaee vvhere in 
other/>/‘oee/Y/.v a tvvisted fold often oeeiirs. It lias the shape 
of a luisk or a hi0i eomb w hieh ean easily be lilted from Ihe 
wall of penis. Botli (internal and external) surfaees of this 
stimulator are eovered by striation ("fin^erprinls”). Some 
individuals have their stimulatorseverted and in sueh a ease 
both form one flat shield w ith tw'o visihle striation eentres 
from w'hieh the striae run tovvards the edges (Fijj. HîO). The 
remainini^ parts of ^enitalia do not shovv any dislinetive 
features. 

Keetum is visibly widened near the end. In some speei- 
mens a flat poeket-like eaeeum oeeurs; in others siieh 
a poeket is laekinjî (Figs. H)l-H)2). 

Commonts. (’onsiderin^lhe struelureof j^enitalia,/). ///- 
slifHttldhtnt resembles: 

a. IJ. inntorttttUitttntt (Lessona et Hollonera, 1882) (see 
p. 188) but this one has a eonieal stimulator; 

1). I). jtsrtitlnjtttttortttihttttfttt Wiktor. 1084 (see (). 502) 
bul in ihis s|)eeies the stimulator is sin^le, eompletely flat 
and eovered by striation on both sides; 

e. I). (islijjHtlnrrttsis Wiktor et Mvionas, 1002 (.see p. 402) 
but. aparl from a siinuilator, this slu^ has a fold in the plaee 
vvhere there is a seeond slinuilator in D. hislitttttlnltfttt. 
When everted, Ihe eopulatory orj^uis of the Ivvo speeies are 
entirely different (Figs. 04-05). 

/JorfH^^ms (/)onH*orasJ biHHJlicumWxkUtw 1084 

ItiTtH rrri.^ (.‘\}/rintîi/i(ij't homt/riéiii VVikU»r. U)K4; 152 fi|ïs. 7-12. I.«m*us 

lypicus: Lcvadhia ((irocMT). Ilololypus: MNHVV no. .Vll' 47S. 

HoftMoncc's: VViklor- in print. 

Body lenjL»1h up to ea 00 mm. Coloration ereamy, sli^itly 
darker on baek and mantle. Cnder a hi^ier ma^iifieation 


dispersed fine eoneentrations of a darker pigment can be 
visible on skin, partieularly on mantle. 

(lenilalia (Fijiîs. 1()0-H)5, 108). The anterior seetion of 
penis ovally distended, whereas the posterior one is elearly 
narrower. shorter and equipped with a transverse eonieal 
appendix. Penis is apieally joined by a tuft of 5 lonjî un- 
branehed proeesses of penial ^and. Faeh of them is 
eonneeted to penis separately. i.e. they are not set on 
a eommon shaft. Museulus retraetor penis forked. Its one 
branch is attaehed to appendix vvhile the other inserts to the 
broadened oval anterior seetion of penis. Vas deferens opens 
elose to retraetor insertion and the base of eonieal appendix. 
Stinuilator inside penis eone-shaped (Fi^. H)8). 

Caeeum on reetum vesti^al, in the shape of a poorly 
marked poeket or merely a protuberanee (Fi^. H)(>-H)7). 

Distribution. The slu^ is knovvn exelusively from \\)itia 
(= Beotia), Thessaly (Cîreeee) and one uneonfirmed loeality 
in Greek Maeedonia, namely Loutniki (W of Arithia). 

Commonts. riie speeies somew hat resembles D. .srri- 
jtliittttt Wiktor et Mylonas, 1981, but it is larfîer, its body un- 
spotted, penial appendix smaller and stimulator eonieal (not 
flat). 

It is also similar io D. jxttjt U (îrossu, 1972 (=/>). Inro- 
ttirttttt Wiklor, 1984), vvhieh differs in its vas deferens 
openin^inlo appendix, ihe appearanee of penis thal is more 
eloiijîated posleriorly. and its penial gland that eonsists of 
twx) branehes. 

? Doroc^oras (DorcH^oras) /xxV/^er/(Simroth, 1889) 

.‘\iir/nl/iiinj-Hnrttfjrr/ SAwwnKh. ISSUa: M 11)?. 1. Torra lypica: C’rctc (*»V’ianu. 

(IrtHK'o). Syiilypi: probahly do iiol oxisl. 

Hoforonoos: W'iktor - in print. 

Simroth’s (1889) deseription provides some essential 
thou^h insuffieient information. This is as follovvs: len^h at 
most 10 mm: Ihe series of 5 speeimens ihe aulhor had at his 
disposal vvere sc^xually mature in spite of siieh a small size. 
Coloralion yellovv-jji’ey ((îelb^’au). somelimes turniiijï into 
red-brovvn (Kotbraune). On mantle eontrastin^, elearly 
delineated, round blaek spots, vvhieh in the po.sterior body 
part are blurred, novv and apiin extendin^ into lines. 

Fenial ^and slroiij^ly branehed (stark verzvvei^le). 
Stimulator Inside penis narrovv and lon^. 

No eaeeum on reetum, 

Commonts. The taxonomie position of the speeies is 
unelear, its deseription laeonie and the only dravvinjY eon- 
eerns solely its external appearanee. Simroth (1889) eom- 
pares this slug to//. Iltrrsilrs (Simrolh, 1881)). The author 
states that the tvvo differ vvith respeet to the body pattern. 
size and anatomy, not speeifyinjY, hovvever, any anatomieal 
distinetive eharaciers. It is not eertain if the fevv reeords of 
Ihe speeies diseussed were based on eorreet identifieation. 

The slug should be further stiidied as it is unknovvn 
vvhether/>. Ixx^llfjrri is a speeies vve still have seanl infor- 
mation about or one whieh has been deseribed under 
a different name. If Ihe types were not possible to be foiind, 
it vvould not be easy to solve thls issue. 
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Flgs. 156-159. Denweras histimulatinii. 156 - External appearancc of the holot>pe. 157-159 - (k*nitalia (157,159 - holol>pe. 158 - a paratjix'). (ürig.> 
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Kijîs. hislhiHÜaiuw - panilypos. IÜO-AiUeriorbody seetionwith everled stimulator. 101« I*osterior seetion ofviscera. 102 - Rei'tum. (()ri|î) 


" AgrioUmax Brunnori Waj^iier, HK3r 

This name, found in literature, aetually eoneerns 
Lvinutnmid bnnnivri (Wa^ier, 1931), a speeies from the 
family Limaeidae - see l’rb^ihski and Wiktor 1998: 75. 


? Doroceras (Dorooeras) buigarioum 1999 

/Jfrwrras ha/f/arinis (irossu. 1Î)0Î): 10.') n|»s. ,5 a-f. Lo<‘Us l\pieu.s: Svilen- 
jn*a(l (Hul^iriu). Ilololj'pus: MSK no. 1ÎI4044. 

Cautionî The deseription and -e.speeially- the figures by 
Grossu (1999) partly do not eorrespond vvith the aetual 
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Kip». 16 ;î-1I)7. Derocvras ftovoticunt - purat\pes from LevadJiiu. 163-164 - (’opulalorj' orfjans of Ihe same spet’imen viewc'd from Iwo sides. 

1W>-167 - Reetum of two specimens. (After Wiktor 1984) 


5 - Penis. 


http://rcin.org.pl 






AGRIOLIMACIDAE (GASTROPODA; PUIMONATA) - A SYSTEMATIC MONOGRAPH 


423 



Kig. 108. Di’nnTra.s lnMsiticiiw - (.iipulnlon' ortpins ol Iho hololypo. (Aflor Wiklor I08-I) 


charactcM’s. For Ihis reason I provide niy owti drawings and 
deseription based on my ow n stiidy of the holotype. Ilegi*et- 
fully, the holotvpe (the only speeinien knowTi) is in a bad 
eondition: penis is torn off from the rest of genitalia, its 
anterior part and penial gland damaged, vas deferens 
broken. Moreover, it is impossible to establish the appear- 
anee of reetum as this organ has sustained damage, too. 

Aeeording to Cîrossu, the holotype is Ib mm long (my 
measuremenl yields a length of 14 mm). Body uniformly 
gi-ey. 

Genitalia (Figs. Uîl)-175). Penis more or less eylindrieal 


(Cirossu defines its shape as 'balgförmig'’), medially slightly 
eonstrieted, posteriorly with an ineonspieuous swelling. Two 
branehes of penial gland have been plueked off at their base, 
the third one, with three offshoots, presened (aee. to Cîrossu, 
there should be only tw*o branehes: “gegabelt”). Retraetor 
penis unforked. Stiinulator stieks out of the torn off anterior 
part of penis. It is strongly eontraeted, somewhat flattened 
(but different from tliat in Grossu's drawing), with its free 
end broad and the medial part somewhat raised. I suppose 
that originaily it miglil have had the shape of a low flattened 
eoiie. 
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172 


lfiJi-173. iJrntrrnt.'i bttlt/arirttftt. Hiîl - Pcnis. 170 - l^osieritn* scclioii of |K'nis. 17l-l7.'l - 
Siiniulator. (Aflortîrossu ÜMill) 


Keclum, ac*t*. to (Jrossu, laekin^. 

Commonts. It is only parlly possihle lo rec*onstriu*t the 
apperanee of analomieal eharaeters as tlie holotype, the only 
known speeimen. has suffert*d so mueh Ihat .some of the 
or^ans are eompletely missin^, others hein^ lorn or dam- 
a^d, (irossu’s fi^ires are freehand, made withonl any 
drawin^î deviee, and j^larin^îly erroneous when eompared 
with the presened parts of ^enilalia (penial ^and, stimnla- 
tor). The deseription ineludes mistakes, too. Considerin)? 
laek of any olher speeimens, it eannnot he sialed whether 
U. hdluaricnni is a distinet spc'(*ies or, for instanee, a junior 
synonym of ü. hirvinnii. The prohlem ean he solved only 
after a series of topol\pes has been aequired and exainiiied. 

DenK^erns (l)en>ceras) raz/c;//(PolIonera, l .SÎ)d) 

.Aiir'túnttms ('ttsitifi iVillonora. IHîMi: .‘t ri)f. 2. Locus lypious; Vi/. 2 ^.avonu 

((’orsioa). Typus; prohiihly dotvs nol oxisl. 

Koforoiut's: ilofrmann in2i»: 24S ri|»s. I.A-B. 2. 

Bocly size after Pollonera up to 3î) mm. It is unknown. 
however, if Ihis is the len^h of a live or presenecl slu^. 
Aec*orclin^ lo Hoffmann (lî)2î)), presened speeiinens are 
lî)-2t) mm lon|/, and lho.se I haveexainin(*d are roughly of the 
same length (up lo lî) inni). Coloration even, i.e. withoul 
.spols. Baek, manlle and the plate around pneumostom 
hrown-hlaekish. sides gelling paler and paler downward. 
Sole ereamy. 


Genitalia (F'i^. 17H-17Î). 181). Penis 
elongated, lookinglike an S-shapedly euned 
tube. Ils walls hard and strongly museled, 
parlly with silky giittering (!). No glands 
pereeivahlein the wall to whieh stimulator is 
aeereted in the anterior penis part (!), as it 
is often the ease with other speeies. The 
posterior end of penis equipped with penial 
gland in the shape of a tuft of numerous 
(diffieult to eount) unfureate vasiform pro- 
eesses not covered by papillae. In juveniles 
they are entangled ancl have one of their 
ends free. In adult speeimens the proeesses 
are loop-shaped (!), the free end having 
probably got seeondarily aeereted to penis. 
They tiglitly adhere to one another and are 
enveloped by a memhrane. Museulus retrae- 
tor penis is attaehed to penis more or less 
half-way, at the plaee where also vas 
deferens opens. Inside penis a eonieal 
stimulatorpartly laterally aeeretc^d to penial 
wall. 

There is no c‘ae(*um on i*etum but merely 
a broadeningand pIi(*ation of the main eanal 
(Fig. IHÎ)). 

Ccohg}. Little knowii. The lahels at- 
taehc'd with the speeimens 1 have liad at my 
disposal say the slugs were eolleeled under 
stones in a garden wilh trees, in a meadfjw 
and forest at an altitude of 400-1)50 m a.s.l. 

Distrihution. So far known only from Corsiea (X'izzavona 
and unpublished loealities: NK of Tavera and Boeognano). 

Comments. A poorly known speeies. The deseription hy 
Pollonera (181)0) is quite unelear. The drawing of the 
genitalia enelosed depiets a juvenile speeimen, neverlhess 
with Ihe t\i)ic*al eharaeters. 

Hoffmann (1020) was the next to study this slug, provid- 
ing his own drawings, whi(*h eonfirm the eliaraeters men- 
tioned hy Pollonera (ISOO). The former aulhor eomes lo Ihe 
(*onelusion Ihat, when deserihing A(friijlini(i.r rfjrsirii.s, 
Simrolh (1Î)()0) was mosl prohahly dealing with//. rdzinti. 
Although Simrolh's deseriplion does not eomprise any figure 
of the gcMîitalia. il iinequivoeally indieales ihal the .slug at 
dispo.sal was a differeiit speeies. At firsl Simrolh (1000) 
des(*ribes [). razinti, emphasizing that in this partieular 
speeies penis is c*\iindri(*al, retraetor altaehed al lialf-penis 
and penial g1and digitate. When deseribing A. rorsirns. the 
aiithor stales that its penis is elavate (Korm einer kurzen 
Keule), or eone-shaped with two distensions hetween whieh 
retraetor is inserted, and penial gland (*omp()sed of very 
shorl tuhes. And thus Hoffmanirs (102()) argument for 
synonymizing iJ. rorsiriini wilh l). razifjti is not well- 
founded. Simroth eeiiainly dt'all wilh a slug olher thaii 
!). (dzioti. 

When sludying the malerial from Corsiea, ineluding 
speeimens from Xizzavona (loeus l>^)i(*us of/A (iizioti). 
c*olleeted hy D.T. Holyoak, I found oul thal. apart from slugs 
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differ exlernally from Ihe one mentioned. Ils genilalia 
corresponded wilh the description olD. (orsimm (see Fig. 
2H7). The one in question seems to be a small form of 
Ü. {folvheri or D. pauormiUnium. The fact of the matter is 
that the descriplion of/J. corsicum lacks fi^ires, and there 
are many doubts concerning both D. golchcri and 
D. imuonnitamim (see p. 433 and p. 488). which makes it 
impossible to satisfactorily solve this intricate problem. 


Deroceras (l}erocoras) chevaJUeri.Miemx, 1U73 


Kij;s. 174-175. ?/>rf>rrrw.s/;«/////r/f‘//m-pi*msofihohülolvpesoen froni iwo 
sidos. (.Vly (mTi druwiniî) 

displaying characters typical of D. cazioti. there was 
another species represented by the material, which did not 
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Kigs. 17H-181. Üero(Tra.s cmioti - speoimons from Korel Viz3«ivona, CorsicH. 170 - CopuIalor> orguns. 
177 - Konial gland. 178 - Stimulator insido ponis, 179 - Penis of tho samo spoeimon as in Kig. 179 sf'on fn)m 
tho olher sido. 180 - Kectum. 181 - Penis of a juvenilo spoeimon. (Orig.) 


According to .\Jtena (U)73). body length up lo 21 mm. 
whereas in de Winter’s (198H) opinion, even up to 31 mm. Co- 
loration. blackish spotting, which in the part beyond mantle 
produces a reticulum, on a creamy background. The vvhole 
of back, including the extension of keel, spotted as well. Ex- 
ternally, the slugresembles other spotted Dcroccras spcKues. 

(ienitalia (Figs. 182-183,185-191). 
Penis rounded in shape, its posterior 
end dark pigmented. Penial gland 
consistiug of Iwo separate tufts of 
branched processes. Vas deferens 
opens close to the bases of the tufts 
mentioned more or less on the line 
belween Ihem. A strong undivided 
musculus relractor penis inserted in 
Ihe immediate neighbourhood of the 
junction vas deferens-penis. Spernia- 
theca oval, well delineated frorn a thin 
speimiatheca duct. Penial stimulator 
assuming the shape of a flat nari*ow^ 
ligule. 

Rectuni with a welJ-developed 
caecum (Fig. 184), which is so long 
that it nearly reaches the end of vis- 
cera. 

Distribution. So far the species 
has been recoi’ded only from Franee: 
Ihe type locality (Saint-Tropez) and 
the north slope of Mont Ventoux in 
dept. Vaucluse (de VVinter 1986). 

Comments. With respect to exter- 
nal appearance the slug bears a gi’eat 
similarity to juvenile D. rcticalatum. 
AJtena (1973) compares it with A dat- 
taii Giusti, 1970. De Winter (1986) 
draws attention to certain essential 
differences between the specimens 
decribed by Altena (1973) and the ones 
at his disposal w hich are larger, their 
penial gland more branched, rectal 
caecum ver>’ long. The difference in the 
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Dcroccro.s vtwrcUieri .Mtenii. 197:ia. 25 fiir. 1. Locus typlciis: los Salins prés 
do Saint-Tropez (KrancT). tiolot>puK: l.aboratoire dt* Malacoloi^e. Paris 
(no numbcrî). Paratypus: lx»id(.*n. 

Kefert»n(‘tîs: de W'inter 1986: 142 Tikh. 9-10. 
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Fig^. 1S2-IS4. Üet'fH'truii vhemlUrri - a paratype. I82-I81i- Penis viewtKl fmni two si(k»s. 184 -(’aeeuin on r(»i‘tum. (OritJ.) 


appearance of stimulator, vvliieli is "a large flat fold, vvith 
a blunt apex'\ is partieularly obvious. 


IM^rfH^eras (DenK^eras) ehristae\\k\\\ü, 1998 

iJeroeeras (Dertwerds) ehri.sfae Kähle, 191)8: 25 9-14. Um'Us typicus: 

Olynipsis. ea (M) km SSW' of .Antalyu (ITM TF7.*i). vil. -Vntnlya. Turkey. 
Mololypus: SMT no. 59927. 


Length uptoS9mm. Body lightereamyvvith ^ey spottin^î 
011 mantle, beyond vvhieh a darker retieulum is visible as 
skin gi’ooves aequire more pigment. Sole pale, althou^^i^h its 
medial zone is sli^tly darker than the lateral ones. 

(ienitalia (Figs. 192-195). Penis deeply eonstrieted, its 
anterior part Iieavily distended, the posterior narrower. 
Penialgland approximatingto penis in length. flat, tapering: 
towards the free end. Its glandular papillae are narrow, long, 
^ttin^shorler and shorter towards the posterior end of the 
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Kijïs. XHl-WW. Üvmcn'as i'hvrulthri. 187-(it‘nilalia. 188-('opuIalor>'orgiin«. ISÎl-Penis. l9()-(’opiilalon or>ïan.s. 191-Slimulalop. (187.190-191-tj-pe.s 

- afler .-Xllena 197;ia: 1S8-1S9 afler de VMnler 1980) 


^and (!). Rähle (1998) is ri^it eomparingthe appearanee of 
Ihis gland to a fern leaf. Vas deferens opens close to the base 
of penial fîland. Musculiis retractor penis forked, its wider 
strand attached near the penial giand base, whereas the 


other, narrower, to the anterior section of penis. Inside the 
latter organ a stimulator in the shape of a laterally pres.sed 
asymmetrical cone. Spermatheca oval, elearly delineated 
from spermalheca duct. 
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Caecum on rectuni markedly Iong(Fig. 197). 

DisthbuÜon. So far the slug has been knowm only from 
tw'o localities w here the t>Tpes w^ere collected» bolh in \ilaet 
Antalya (Turkey). 

Comments. The distinctive character is a huge penial 
gland resemblinga leaf of fern. CompareA erciuae p. 435. 

OenK^eras (Deroceras) chnsorroyatissensis 
Rähle, 1984 

ihmH'ema vhrysorrofutliasenais, Kählo. 19S4; 45 Tigs. la-f. 1.4 M‘Us t>T)ifus: 

Moni Khr>'sorrov1alis.sa, 12 km N of Paphos (C.vprus). liolotypus: SMF 

no. 256367. 

Hcfcrcnfes: Rühlc 1961: 146. 

Body length ca 33 mm but smaller specimens may also be 
mature already. General coloration pale cream with very 
fine, nondiffuse, dark or simply black dots that are densely 
arranged. They seem to be single melanophores. They are 
more or less uniformly distributed both on head (î), nape (!), 
mantle and in the posterior part on back and sides. Only keel 
and its extension reniain light or the dark spotting is 
sparser. Also on sides near sole and on the plate surround- 


ingpneumostom the dots are scarcer.The spottingpattern 
in the vvhole series of specimens (al least the ones I have 
seen) is so characteristic that it may prove to be a constant 
feature differentiating this slug from other Deroveras 
regardingexternal appearance (!) (Fig. 198). Sole light. The 
colour of mucus unknown. 

Genitalia (Figs. 199-201). Penis oval in general outline 
but its medial section is laterally, not strongly, constricted by 
a furrovv. The anterior part of the organ is broader Ihan the 
posterior one. On the rear end of penis there is a digital 
appendix directed posterad or bent, its surface smooth. Also 
in the posterior section of penis, and also slightly laterally, 
neverthelesson the opposite side relative to appendix, there 
is the junction with penial gland. Appendix and penial gland 
are rouglîly of the same length, botli equallingabout half that 
of penis. In all examined specimens penial gland is coni- 
posed of two branches (!) set on a common trunk. Between 
appendix and penial gland there is the outlet of vas deferens 
and insertion of an unbranched musculus retractor penis. 
Inside the anterior fragment of penis a large conical slightly 
flattened stimulator is situated. 

Rectum withoul caecum (Fig. 202), at the most with 
an inconspicuous distension instead. 



Figs. .Deroverasvhristae. 192-193-C'opulalorv'organsof Ihe holotvpo. 194-196-Copuialorv’organsofa paral>pe 197- Fosleriorseelion ofviscera 

of the holot>pe. (After Hahle 199S) 
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Ecolog\\ Still poorly know'n; the slug is found up to 900 
m a.s.l. in the valley of a dried river, in olive groves and 
forest. 

Distribuüon. LIp until now the species has been knowm 
exclusively from C.vprus. 


Comments. All the information about the slug I know is 
from Kähle (1984, 1991). l have only had an opportunity to 
examine the t^pes deposited in SMF. 

Deroveras chrusorroifatisseusis seems to be highly 
similar ioD. barceum from CvTenaica (N Africa). At present 



198 

5 mm 


Kijîs. liJH-202. Dt^ntcerfts chrftsorntUffUsscusis. lOS - Lalenü vi(*w. 109 - Kc*pr<jduclivt* syslcm. 200 - IVnis wilh slimulutor visibk* iriside. 201 - IVniscs. 

202 - Poslorior cnd of vi.swra. (Aflcr RaJilc I0S4) 
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F'igs. 203-205. Drrttvems cimvrrntrtitosutu. 203-204 - Ponis of Uio holo- 
t>pc soon fn)m Iwo difforoni sidos. 205 - ilcolum of Iho holol.vpo. (Aftor 
Simroth 1ÎK)4) 


it is difficult to decide about the relation between the two 
slugs; the names inight prove to be s>Tion>Tnous. Though the 
deseription of Ü. harrcum is quile laeonie, still I have had 
soine material from C>Tenaiea. The speeimens I have 
determined as D. harrrum (I have failed to find the t^qies): 
a. are slightly larger; b. I have little to say about the eolor- 
ation for ali speeimens are faded, the reinains of pigment 
yieldingan unreadable pattern; e. ihe anterior penis seetion 
more distended, appendix of varied size: it may be short but 
in soine speeimens it is notieeably longer than that in the 
slugs from Cyprus; d. penial gland definitely iarger in 
proportionsand overall size, eonsistingof three branehes (ef 
Kigs and the deseription p. 40(>). The similarities eoneern: 
a. the shape of body; b. topography within penis; e. pre.senee 
of appendix whieh, at least in the speeimens from Cyprus, 
shows wide variability; d. loeation of the vas deferens entry 
and retraetor insertion; e. appearanee of penial stimulator 
and reetum. Now neither the variability range of/A rhrtfso- 
rrot/afissrusis nor that of Ü. harrrum is known. There 
exist tw'o possibiiities: either Ihe slugs eoneerned represent 
two distinet speeies or make one and ihe morphologieal 
differeneesobsened between them eomewithin the rangeof 
populational variability. 

/Jenx'ems (Denx^ras) concrementosum 
(Simroth, 1904) 

AurioUntajr mfirn'nirntosus Simn)th. 1904: tiS71.39 1. t. 41 fli^i. HIMiâ 

Torra tvpioa: “Süd-Kaffa" (Aby.s.sinia = Kthiopia). Holotvpus: ZMH no. 

102 12S. 

Hody length 21 mm, width unmeasurable, mantle length 
7.5 mm. Simroth (1904) drew' atlention to the faet that the 
slug was remarkabiy slim (besonders sehlank) and hard. 
The author supposed the speeinien had been too rapidiy 
pre.sened, its hardness aeeounting for the siender shape. 
Coioration pale, upwardly reddish, anteriorly russet. 
posteriorly with a bluish hue (Die Grundfarbe is biass, oben 
röthlieh, vorn oekerig, hinten bläulieh angeehaueht). Body 
spotted exeept for the foot. A w hite streak runningalongside 


the whole body length. It resulls from eertain substanees 
havingbeen preeipitated, referred toaseonerements,whieh 
show' through the skin. 

Genitaiia (F'igs. 203-204). Penis cylindrieal vvith a huge 
appendix (aee. to Simrolh, ”fiageilunr) whieh, being hook- 
like bent, forms a triangle. Penial gland eonsistingof three 
unbranehed proeesses. Museulus retraetor penis attaehed in 
the neighbourhood of the penial gland-penis junetion. There 
is no information eoneerning penial stirnulator. Inside 
appendix there are only folds present. 

The terminal seetion of reetum has been presened (Fig. 
205) but laeks a tvpieal eaeeum, intestine merely abruptly 
broadening. 

No information on the eeology’ and distribution; there is 
only one speeimen knowii. 

Comments. I eannot add mueh to the deseription by 
Simroth (1904) as the holot>pe (theonly existent represenla- 
tive of the speeies) is eompletely eoloui’less, the eopulatory 
oi*gans lost. I base iny opinion mainly on Simrolh's (1904) 
deseription and figures. Judgingby them, the .slugdeseribed 
is obviously different by the presenee of a huge appendix. 

One should obsei've a eerlain similarity ioD. {flamiu- 
losttm. The laek in the speeies diseus.sed of glands eharae- 
teristie of the one eompared may indieate they hav e not been 
developed yet. We have no information about the retraetor 
- w'hether it vvas bifureate or single. 

Deroceras (Deroceras) cyc/adicum 
W'iktor et Mylonas, 1981 

Df't'ovvrns(Plitthtfstiniulustv//ri(tf/ivutti Wiklorot Mylonux, 19S1; HN)fi^. 

2r>-,’ll. Locus typiciis: .\llopn)niii (Sikinos Isl., (inHH'o). Holotypus; 

MNHVV no MP 4(KI 

Koforcnces: do Winlor and Hulot 198.5: 82; VMktor- in print. 

Lenglh ea 22 mm. Hody eream vvith indistinet blaek spols 
oeeurring both on mantle and beyond it, the dark piginent 
diffused alongskin gi’ooves. liiieolour, dark speeimens are 
also eneountered (Figs. 20tT-207). 

Genitalia (Figs. 208-210). Penis of irregular shape, in its 
anterior seetion somevvhat spherieal, posterioiiy narrovved. 
On the narrovver part there is a small appendix, often dark- 
pigmented, to whieh vas deferens opens apieally but asvmi- 
metrieally. Mu.seulus retraetor penis inserts at the base of 
appendix. Penial gland mostly eomposed of two unbranehed 
proeesses fused with their bases aiid with the vvall of Ihe 
narrowed, posterior, end of penis. This junetion is situated 
on the opposite side relative to the appendix altaehmeiit. 
Inside penis a vvide flat fan-like stimulator. 

No typieal eaeeum, reetum merely broadensabruptly in 
its terminal .seetion (Figs. 211-212). 

Distribution. The islands of the Cyelades Arehipelago 
(Cireeee), namely Sikinos, Núxos, Thira and los. 

? Deroceras (Deroceras) £/â//»/7(jiusti. 1979 

Dvr(H‘vrfts(/a/t(t/i (îiu.sti, 1970:81 fi^is. Ila-c, 12.ÜM‘Ustypicus:(’alu(ron()nc 

(Sardcgna = Sardinia Is!.. Ilaly). Holotvpus: (ilu.sti’s coll. Sicna (Italy) 
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Flgs. 20l>-2()7. IM^mcpras ct/ciafltctnn - holol>po. (Afler Wlklor and Myloims lOSl) 


I^ody lenglh 22 mm. Coloralion evenly blackish brown, 
back darker. 

Cîenitalia (Figs. 213-215). Penis anleriorly laterally 
distended, posteriorly equipped with a well-marked appen- 
dix directed towards the body end. On the opposite side of 
the rear end of penis another extension of the orgiin, 
considerably smaller than the formerly mentioned appendix 
- this one may represent a second appendix which is partly 
reduced, at its end a muitibranched penial 0and. Most of the 
penial ^and branches are undivided. Some of them are 
invaginated into penis. Presumabiy, the appendix on which 
penial j(iand is siluated has also got partly invaginated along 
vvith penis. Betvveen the obvious appendix and the base of 
peniai gland there is the outiet of vas deferens. Muscuius 
retractor penis is bifurcate, the thinner fork attached to the 
base of appendix, the thicker one close to that of penial 
gland. Inside penis a conicai gi*ey-pigmented stimulator. 

The appearance of rectum and its caecum unknovvn. 

Distribution. So far a single specimen (hoiolype) has 
been described. The test-tube it is kept in contains also 
another, tiny, siug, probably the same species. 

Comments. I have had an opporlunity to examine the 
holotype. The description and ver>' delailed figures by Cîiusti 
(1070) are entirely correct. The alcohol-preseiTed parts of 
the holotvpe iack the terminal .section of rectum and caecum. 
There is no mention of these organs in Cîiusti's description, 
either. 

Based on the data available (the description by Cîiusti 


(1070) and own study of Ihe type), I have got the impression 
that D. (iallaii is a junior synonym of D. jxatannHanam, 
a species famous for its enormous variability both vvith 
regard to external appearance and the shape of genilalia. 
D. (lallaii differs oniy in its uniformly blackish coloration. 
Takinginto account Ihe almost certain fact tliat a part of its 
penial gland is invaginated, penis can fall within the vvide 
variability range of D. panonnHanam. Novv that the 
variability ranges of slugs corresponding with Ihe descrip- 
tions of D. (lallaii, nor that of D. paaonaitaaam from 
Sardinia, are unknowii, I have to defer s^monymization of the 
species concerned, leaving the probiem for further, more 
thorough. study deciared by Cîiusti. 

Deroceras (Deroceras) £/ÉY‘/r£*/i/(Simroth, 1904) 

.Afjrioiiiuaj'dcvkcni Slmrolh. 1ÎK)4: ülM)t. 31) fig. 23, t. 42 Tigs. l()7-l()î). Locus 

l>*picu.s: Schcnua-Tscliukkc (W’csl Kaffa. .■Vbyssinia = Flhiopia). 

Ilololvpus: dm's not cxisl. 

The information about the only specimen knovvm is 
available in Simroth (1904). 

The description does not include any mention of dimen- 
sions but the author states that the slug is large. The figure 
show's that the slugvvas ca 25 mm in length. It vvas evenly 
black. 

Cîenitalia (Fig. 210). Penis spadicose. A small penial 
gland, situated on the apical end of penis, is composed of 
three branches sel on a common trunk. Externai vvail of 
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KiRS. 12. DenKcmsvffcltulinttn. 208-210- Koprodurlivc systoin ofu paratypo froni .Mlopronia. 211 - Kivtuni of a paralypt* from Allopronia. 212 - RtH'luin 

of a paratypo from Kortmos. (Aftor WTktor and Mylonas 1081) 


ptMiis f()vtM*ed by glaiuls. Relraelor penis siinple» iintiivided. 
attaehed nearly apieally. A1 ils base Ihere is Ihe openingof 
vas deferens. Inside penis a large fold (gi’osse Keizfalle). 

Caeeuni on reetuin laeking(Fig. 217). 

Comments. The holotv^e of Ihis speeies vvas deposited 
at the ZMB, but it has not been presened till the present 


inoinent (letter inessag(‘ froin Dr. Mathiss (îlaubreeht, 
a eurator). 

The inforination about this slugis very seant, insuffieient 
to draw any eonelusions. It seeins, however, that IJ. (icckrni 
may prove to be identieal with IJ, afcr for instanee (ef. the 
drawings, dimensions, body eoloralion. stimulator). 
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Distribution. The slug is known only froin the lype 
locality. 

Comments. The species is distinguishable by its 
S-shapedly bent penis and, siinultaneousiy. a iong rectai 
caecuni. .41so the appearance of peniai gland seems to show 
distinctive features, though its variability range is stiil 
unknowTi. 

?!)eroceras (Deroceras) dubium (Hoffmann, 1941) 

AuriüUmaj-dubiii.s Hoffniann. 1941:254 Tiiîs. 9-12. Loeus l.vplcus: Palorrao 

iSicily. Itaiy). Loctotypus: NHB no. 4641. 

Rofercnces: Ciiusli 1976:219; W'iktor 1998: 17. 

The laxonomic position of this siugis uneiear to me. 

The description by Hoffmann (1941) pertains to 4 speci- 
mens. probably representing two different species. The 
drawings he provides (Figs. lOA-B), which seem to iiiuslrate 
juvenile specimens, show^ a marked simiiarity to Deroeeras 
panorwitanum. 1 have not seen these specimens and i do 
not know^ if they have been preserved. The two remaining 


Kigs. 219-215. ÜerfHTras (laUnii - holot.vpc. 219 - Roproductivc systcra. 
214 - C’opulalor>’ on^ns sccn froni Ihcopp<isilc sidc. 215-Struclurcs insidc 
pcnis. (.Aflcr Glusli 1970) 


DerfKvras (Deroceras) demirtensis Räh\e, 1998 


/)f'rfH’('r(iS(irtiiirtcrtsisïiÏLh\c. 1998:22 figs. 6-8. Ixx'us l.vpicus: Scdre vallcy 
SE of .\lanyu. 8 kni frora rxuiiirtas towards Sapadcrc (l 'rM VF39), vil. 
.\ntalya. Turkcy. Holot.vpus: SMT no. 99990. 
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Body length 33 mm. Generai coloration reddish browm on 
the background of which dark browm spottingis visibie. The 
spots occur on head and mantle. They are aiso present on 
the ringencirclingspiraeuium, but the coiour of this part is 
paier. Back behind mantle is devoid of spots, skin gi’ooves 
distinguishabie as a fine grey reticuium. Sole light creamy. 

Genitaiia (Plgs. 218-220). Penis iarge, approximatingto 
1/3 of the entire body iength, fleshy and S-shapediy bent. On 
its posterior end there is a peniai giand composed of 5 
undivided branches covered by giandular papiiiae and set on 
a common trunk. Vas deferens opens elose to the base of 
peniai giand. Muscuius retractor penis forked. its one strand 
is attached more or less at 1/3 penis iength as seen from the 
organ’s posterior end, the other inserting more anterioriy in 
the region of stimuiator. Stimuiator completeiy fiat and ver>' 
broad, internaliy covered by a ver>' delicate striation, the 
striae on its externai surface more pronounced. Sperma- 
theca ovai, difficuit to deiineate from spermatheca duct. 

Caecum on rectum long (Mg. 220). 


Figs. 216-217. Deroreras (levketti. 216 - Reproduclivc svsleni. 
217 - Po.slerior end of viscerü. (After Siinrolh 1904) 
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Figs. 218-220. Üvrovvrüs (ivmirtvmLs-\\o\o\y^. 218-219 - Copulaton’ ortnms. 220 - TiTininal section of viswra. (Alter Kahle 1998) 


spofimens were examined by Korearl, who designated llie 
leetolvpe and paraleetot>pe (housed in the NHB eolleetion). 
I have no information if the latter malaeologist have pub- 
lished aiMhinj^about this slug. These two speeimens are in 
a ji^ood eondition and I have had an opportunity to examine 
them. I found them only after my owm deseription of Dno- 
rrnis {/iHsffttititi/t (see p. 441) had appeared in print and 
that is why Ihere is no mention of Ü. (Ittbittttt in it. 

The slu^ Hoffman deseribed under the name i)\A(/ri(h 
littt(t.r(luhit(sv^ev^ 28-44 mni long.yellowish gi*ey (probably 
faded). They had a ver>' small reetal eaeeum (sehr kleine 
läppehenarti^e Falte). penis posterioiiy equipped with two 
distensions (poekets), penial gland eoinposed of 3 undivided 
branehes set on a eommon trunk, and a large eonieal stiinu- 
lator. The two speeimens I have examined measure 41 and 
27 mm. They have never been disseeted nor their anatomy 
studied. Both have an entirely everted penis, vvith all its 
additional struetures, and also stimulator, penial 0and and 
probably appendix. Hoffman did not desipiate the holot>pe. 

Beyond doubt, the leetotype and paraleetot>pe of 
D. (ftthitit/i belon^ lo Drrorrras s. str. They were probably 
a eopulatinfî pair (this is also sugpested by Hoffmann). 

ünfortunately, all anatomieal eharaeters that in the ease 
iúDrroirras are of utmost dia^ostie importanee have been 
deseribed when in the natural position, whieh is invaginated 
inside the body. Those features eoneern the appearanee of 
penis and its aeeessoiT or^ans, both external and internal. 
The everted or^ins are diffieult to interpret and ineompara- 
ble with what is situated inside penis in the ”state of repose", 
unless one has at one’s disposal both speeimens with 


invaginated and everted orpins. The latter get swollen and 
ehange in shape, thus lookingdifferent. 

The everted penises of the leeto- and paraleetotype of 
D. (fithiutti indieate the presenee of a huge eonieal 
stimulator, Ihin penial gland equipped v\ith three branehes 
situated on a eoinmon trunk, at least one longappendlx and 
one more strueture diffieult to define. 

Comments. VVTien diseussing A. /tattonttifotttts, 
Hoffmann (1ÎI41 p. 252 figs (lA-B) mentions dark-eoloured 
speeimenswith abent appendix(referred toas ’Blindsaek"), 
whieh are showii in figs ()A-B. It follows from the dravvings 
that the malaeologist dealt eithervvith atypieal D. /titttorttti' 
fattttitt or some other speeies bearing resemblanee to 
D. (ftthittt/t ov D. i/ittsfia/tttt/f. 

Giusti (11171)) ranks ihe name A. dtthitts among the 
synonyms of D. /ta/iortttifattttt/t. I used to share this vievv 
and therefore I dt'eided to de.seribe D. i/ittsfiattttttt. After 
examination of the leetotype of D. (Itthittt/t, hovvever, 
I started to feel doubts about the relationship betvveen the 
three slugs. 

Havingno opportunity to eompare the eopulatory organs 
oîD. (ftthittt/t and D. f/iitsfia/ttt/tt both in the form vvhen they 
are everted and in the state of invagination, I leave the tvvo 
names for future elarifieation if in the environs of Palermo 
there is one or tvvo similar but distinet speeies of slugs. 

We knovv vveil the anatomy of the speeies I have 
deseribed, its eharaeters being usefui for diagnostie pur- 
poses. The situation with D. (ftthitt/tt is different, and the 
enormous variability Vi\ngo()\D./)a/tor//tifatttt//t still eauses 
diffieulties to everybody. Novv I ean only reeommend further 
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studies, leaving for Ihe future Ihe ultimate unequivocal 
decision concerning the nomenclature of the slugs in 
question. 

Deroceras (Deroceras) ercinaeúe Winter, 19S5 

Üenmrchs erehitw dt* Wintor, I98ô: 99 flgs. 1-10. Locus lypicus: Lago dc 
Ercina in (he Picos de Eupopa niouniains (Spaln). Holot.v’pus: KNML no. 
9122. 

RcfcrtMiecs: de Wlnler 1989: 149 flg. 39; Castillojo and Rodrigucz 1991: 
53 niap S; Castillcjo, Garrido, Igtcsias 1993: 177 flgs 33-41, 52; Ondina, 
Rodriguez, liarmida 1994: 93 inap 1; .Mtonaga et al 1991: 118 map 134: 
Cu.stiilejo. Garrido, Iglcsias 1995:19 flgs 33-39. 


Body length up to ca 30 mm. Coloration most often even 
but in some individuals there are sparse dark spots on 
mantle. 

Genitalia (Figs. 221-227). Glandula hermaphroditica 
partly embedded in liver lobes. Penis divided in tvvo parts by 
a constriction. In the posterior part of this organ there is 
a smali iaterai pocket. Peniai giand, apicaiiy set, in the shape 
of an unbranched lobular structure with big glandular 
papiilae occurringon both sides. Vas deferens and muscuius 
retractor penis join penis at the base of peniai gland. 
Stimuiator inside penis conicai. 



225 


Figs. 221-227. DrnHrnis rrrimtc 221 - Rcproduclivc .syslcm. 222-229 - Cnpulalorv'organs. 227 - ecniaJ gland. (,\ftcr dc Wintcr 1985) 
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Caecum on reelum completely lacking:. 

Ecolog}, Afler de Winter (1985): the s\ug lives on 
limestone mountains around a lake in places with short 
herbs. Il is found up to 1140 m a.s.l. (Allonaga et a/. 1004). 

Distribution. The species is a Cantabrian endemic 
occurring in a small uvea alonj^r the coast in the northern 
parts of the Cantabrian mountains more or less from 
Santander up to .Asturia (Altonagae/ a/. 1004). 

Comnwnts. Compare with D. ni/i(/a}n p. 480. 

Deroceras (Derocerns) fHmngustensis Riihle. 1001 

Dvrocvnts fanin{fnstemis Itälile, lîHn: 144 fipi. 11-15. L<m‘U.s Upicus: 

OipkHrpaz (NE ('yppus). Holotvpus: SMT no. ^TllîSî) 

Body length up to ca 20 mm. Mantle unicolour, liglit 
bro\Mi-gi*ey. Skin grooves in the posterior body section are 
cleaiiy darker, produeinga delicate pattern. 

Cenitalia (Figs. 228-235). Penis small in comparison with 
the body size, elongated. with a pooiiy marked constriction 
in the medial section. Apically and somewhat asymmetrically 
an unbranched penial gland joins penis. This is a thick, lobe- 
shaped or cylindrical structui*e, its both sides covered by 
glandular papillae. It is usually straight but its free end 
directed anterad. Musculus retractor penis is cleaiiy forked 
(!). Its narrower end attaches to Ihe anterior half of penis 
while the wider one is accreted at the ba.se of penial gland. 
V'as deferens, half-spirally surrounding penis (!), opens at 
the penial gland base between the branchos of retractor. 
Inside penis there is no typical stimulator (!), instead of 
which a long fold runs along this orgnn, accreted to its 
wall (!). 

Caecum on rectum well-developed, in Ihe form of a shall- 
ow pocket (Fig. 235). 

Distribution. Cp till now the species has been recorded 
only from a few localities in the eastern parl of Cyprus. 

Commenis. The slug is distincl. first of all, by lack of 
a proper stimulator. Other distinctive features mvas follows: 
thick unbranched penial gland, penis spirally girded by vas 
deferens (in most other Dvrin eras spccies Ihe latter runs 
alongpenis), elongiited shape of penis and a very character- 
istic bifurcation of musculus retractor penis. .\II the.se 
characters are visible and higlîly stable, as my exarnination 
of a large series of type specimens has allowed to establish. 

Derocenis (Deroceras)gHrduiianum{!^\\\\ya\h. 1ÎK)4) 

.Ufrtolinatjr nanlnllnnits SininUli, 1ÎH)4: l>7!) tcxl fijî. H. l. 41 fijîs. l>4-(>5, 

Tcrra lypica: (jidoh* and ( tHrdiilla. .Ahyssinia (= Elhiopia). IatIoInpu.s: 

ZMB no. 102 124. Pre.senl dcsl^ution. 

Affrin!itnax(füfann.s Simrotli. Iî)()4: OSO i. 3î) fi^îs 24-25, l. 42 fijîs. l()l-l():i. 

liiKUs lypicus: Djala (Cîofa). lA'ctolypus: ZMH no. 102 125. Prcscnt 

desiiînalion. Syn. nov. 

Body dimensions: length up to 20-21 mm, width ca 4.5-0 
mm, mantle length ca 0-8 mm. The (*oIoration of the exam- 
ined specimens is uniformly whitish; according to Simroth 
(1004), some of the specimens Iie named ,4. {jol'anus were 
evenly pale, others beingspotted on niantle and below keel 


in the posterior body section (visible in Simroth’s drawing- 
1004 t. 30 figs 24-25). The spots were arrangcd in a reticu- 
lum. At present no spots are perceivable in the types. The 
specimens bearing the name A. (larda/taiais werc uni- 
colour: pale grey-brown (hell graubraun); only Iheir back 
inconspicuously darker. There is nothing particular about 
Ihe slug’s body shape, skin sculpure etc. 

Cîenitalia (Figs. 23(i, 238-242). Most frequently penis 
divided in two clearly distinguishable sections. One of them 
is strongly distended, its lateral wall covered by a thick layer 
of glands; this part contains slimulator. The other, anatomi- 
cally posterior, section is narrower; to this one both muscu- 
lus retractor penis and penial gland are attached. In one 
case (the lectotvpe of Z>. {/ar(ta//aaaat - Fig. 23()) there is no 
such clear division of penis in two parts, and the organ is 
egg-shaped. Bul another specimen from the same t>pe series 
has its penis clearly divided in two sections by a deep 
constriction (Figs. 238-242). Sometimes Ihere is a small 
nodule or swTlIingon the rear end of penis (Fig. 23()). Penial 
gland composed of 4-() thick noodle-Iike processes with 
poorly developed ^dHndular papillae. The length of Ihe 
processes differs from individual to individual. Some of them 
may be nearly as long as penis, or all, equal in length, are 
considerably shorter than the organ mentioned. The pro- 
cesses are either directly situated on penial wall, at most 
touchingone another with the bases, or have a short com- 
mon trunk. Some of tlie processes may be bifurcate. Muscu- 
lus retractor penis wide. In some specimens, when it is not 
contracted, it is visibly forked, its one branch inserted 
directly to penis w hereas the other is attached near the base 
of penial gland (Figs. 239-242). W'heii the muscle is heavily 
contracted, no bifurcation is perceivable. In mosl of Ihe 
specirnens vas deferens is broken off. In Ihe spccimens 
where it has been presei'N ed the organ opens into penis close 
to retractor insertion on Ihe side of body integuments (!). 
Inside penis a huge flaltened stimulator. .As a matter of fact, 
it is one largi* coiu^ave fold, whose strongly elongaled ligular 
free end (Figs. 231), 238, 239-240) corresponds to proper 
stimulator both with respect to location and appearance. 
This free sectioii is most commoiily multifolded or folded iii 
tvvo, ils end neiiiiy conical. The internal surface of the fold, 
especially its free end, i.e. the proper slimulator. are covered 
by tlîick struclures resemblingfingerprints. Spermatheca is 
damaged in most of the specimens. In one w here it has been 
presened, it is oval and set on a longspermalheca duct (Fig. 
241). 

Kectum. I have found it merely in one specimen of the 
type series otD. {/arda/taatna: the organ is represented by 
a very shallow pocket (Mg. 237). 

Distribution. 'Fo my know ledge, the descriptive t\pes are 
the only kiiown representatives of the species aiid thus the 
range covers exclusively loci typici in .Abyssiiiia. 

Comments. A{/riotiiaas {/ardai/aaas - all the types, 
i.e. two rouglîly adult specimens (both dissected) and tw'o 
juveniles, have becn preserved. Now all of them are com- 
pletely faded, a part of internal orguns missing. As the 
lectotvpe, I designate the specimen drawii by Simroth (1904 
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Kigs. 228-235. Dvnuvms rmnayustvusis. 22S-22Î) - Copulalon’ (►rjpaiis. 230 - Keproductivc* syslem. 231-234 - Different parts of {^nitaiia. 235 - Poslerior 
sec’tion of \iseera. (228-220 - h(4otype, 230-235 - different parat>pes). (.\fter Kähle 1001) 


t. 41 figs. It shoiild be pointed out, however, that both 

fi^res of this taxon are niueh siinplified. The ^andulotis 
seetion of penial wall is now more homogeneous in strueture 
and it is diffieult to pereeive the glands illustrated by 


Simroth (fig. H5); the glands miglit have b€‘en destroyt'd (?). 
In eomparison with penis, stimulator is larger. The other 
drawing (paraIeetot\pe) (Simroth 1904 text fig. B) shows 
stimulator inside the posterior seetion of penis. I have not 
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Flgs. 23<>-238. iMn'oreni.s {jnrfiuilnmtm. 236-237 - Penis und caei*um on reclum of Ihe lecloljpe. 238 - Copulalorj’ organs of a paral>pe. (Orig.) 


found such a slructure in this specimen. Wliat is niore, this 
fragnient of its penis has never been cut» but in the other one 
there is a fold, endingwith a stimulator. like the one present 
in the leetotype I have designated. 

Af/nolhfifix gofatiiLs - as the lectot\T)e 1 designate the 
dissected specimen, probably the same which is depicted in 
Simroth’s drawing(t. 42 fig. 101). It can be inferred from his 
paper that Simroth had 11 specimens at his disposal. At 
present the type series, deposited in Berlin, eontains only 8 
specimens (5 moi*e or less gi’owm and 3 juveniles). All the 
specimens are entirely faded. 

Havingexamined the t>pes of the two taxa, I have come 
to the conclusion that one species is eoncerned. The priority 
issues from the sequence of pages in the same publication 
(Simroth 1004) and falls to the name y/arduliatius" 
(= f/ardiillatiutti). Simroth himself had some doubts about 
the distinctness of tlie two taxa. He also pointed out to 
a small distance betvveen the tvpe localities of the tvvo slugs. 
The division of penis into two tiear parts or laek of this 
character frequently depends on the degree of genital 


development or the means of presenation. The lateral gland- 
covered penial wall in the part containg stimulator is often 
so large that it makes the impression of being a separate 
seetion of penis. The features of coloration and presence of 
white lines in skin, to which Simroth paid particular atten- 
tion, are hardly taxonomically useful in identification of 
species in the case of Deroceras. 

Deroceras (Deroceras) gavdosensis 
W'iktor, Vardinoyannis, Mylonas, 1ÎHI4 

IJrmrern.s gnrfitKsefusi.s WTklor. Vardinoyanni.s, Mylonas. 1661: 10 fijip^. 

11-16 mup 4. I 4 OCUS lypicus. belwecn Karavc and Kaslri. (îuvd(»s Isl. 

(= Nisos (îavdhos. (irtHH*c) llolot>pus: MNHW no. Ml* (W2. 

Body length of live slugs up to 21 mm. (ieneral coloration 
after preseiTation dirty cream. On mantle black spots. On 
back and sides the dark pigment is concentrated alongskin 
WTinkles, which results in a reticulate pattern (Fig. 243). 
Keel and its extension, i.e. only the medial section of back, 
devoid of the dark pigment. W'elter-Schultes (1Ü98) gives 
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Figs. 23i>- 242. Aorioliuuu (jorattns = Üeroreras {lardiillanum. 239-240 - C’opulaton' orpins (icctotvpe of A. yofanus). 241-242 - Copulator>' orj^ns of 

paralectot.vpes. includin^ a juvenile speeimen (242). (Orig.) 


a descriplion of live slugs. They can attain a size of 30 inni. 
Their colour varies: from pale gi*ey througli ochreous and 
reddish browm to nearly black. 

Cienitalia (Figs. 244-247). Penis medially slightly con- 
stricted, irregular in shape, sometimeswith lateral protuber- 


ances. Penial gland, made up of a short trunk divided into 
3-4 long unbranched processes, is nearly apically set. V'as 
deferens opens ciose to the openingof penial gland. Slightly 
more anterad there is the connection of penis and musculus 
retractor penis. Sometimes, however, the latter is alniost 
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243-248. DenHrmsiittrdosntsis. 243- Fxternal appt'aranet*. 244-241)-Copulator>’opgans. 247-Stimulator. 248- Reetum. (244,247-248- holotyjK*. 

the remaininiî- parat\pi*s: after Wiktor et al. 1994) 
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apically inserlcd. Inside penis a small conical stimulator, 
pale gi-ey in colour. 

On rectum merely an inconspicuous enlarg'ement, i.e. 
proper caecum lackin^ (Fi^. 248). 

Eci)log\, According to Welter-Schultes (lî}98), the slug 
has an exceptionally short life cycle since it reaches matu- 
rity and lays eggs already after 30 days of life. Its life cycle 
is thus the shortest knowm in the genus Drroccvas. The 
author mentioned maintains that this is an adaptation to the 
local climatic conditions, namely the wet season falling in 
winter and lasting very short. Only eggs can surxive a period 
of droughl. 

Distrihution, So far the slughas bc‘en known exclusively 
froni Ihe small island of Cîavdos. 

Deroceras (Deroceras)giustianum\\\kUn\ 1098 

Utn fH-rnts {fhisUfnnttu Wiklor, lîMiS; 17 10-17. 1/x‘Us hplcus; Kritf 

iieur Trapani (Sieily. llaly). Ifolohpus. MNHW iio. .MP 000. Stf C’oiii- 

menCs! 

A very large. up to 43 mm long, comparatively thickset 
slug. Fniformly intensely black. but sides may be getting 
paler dowiiwards (Fig. 240), The ring around pneumostom 
also lighter in colour. The lateral sole zones dark, the medial 
one creamy. 

(ienitalia (Figs. 250-254). Penis oval or spherical. In its 
posterior swtion a long, simply vermiform, taperingappen- 
dix (î). It may be spirally coiled, double-folded or twisted. 
Alongits whole length ihere is an indistinct streak produced 
by a dark pigment. The rear end of penis is pigmented, too. 
Penial gland apically situated on penis. It is composed of 
a clearly distinguishable shaft and a few unbranched 
processes covered by poorly niarked papillae. \'as deferens. 
openinginto penis between retractor insertion aud the base 
«»f appendix, is often cros.sed with the benl appendix as if 
holding it !o penial wall. Musculus retractor penis not 
branched. Inside penis a longlhin cone-shaped slimulator, 
ils free end directed posterad. 


On rectum a small and veiw shallow pockel (P1g. 255). 

Distribution, Sicily, the environs of Erice, Calatafimi, 
Monte Pelegiino - Santa Kosalia. 

Comments. Having found and examined the lectot>pe of 
Dcroccas whose copulatory organs are knovvTi only 

in the state of evertion, I came to the conclusion that D. 
(inhiuni and D. (jin.stiannni niay be the same species (see 
D. (inhinni p. 433). 

/}eroceras (Deroceras) gianduiosum (Simroih. 1004) 

.Aurhtlhmu' ijlaiKhitosHs Simrolh, 1ÎH)4: USl t. :it) fijjs. lU-lH. i. 11 fii^. 

Sl-î)2. Locus lypicus: S of Kaffa (= Jimma). .Abyssinia (= Kthiopia). 

Lectotypus: ZMB no. 102 120. Present designution. 

Body dimensions: the largest specimen 35 mm in length, 
7.5 mm vvide. mantle length 13 mm. Lectot}pe's dimensions: 
30 mm, ca 7 mm and 12 mm respectively. One of the 
paralectotvpes, which is only 18 mm in length, has fully 
developed copulatorv^ organs (Fig. 250). The tvpes presened 
are now completely faded, uniformly cream in colour. 
According to Simroth (1004), originally the particular 
specimens differed from one another in coloration and body 
pattern. They were brownish, or violet-blackish with a brown 
tint (braunlich oder schwarzlich violettes, ins Braune 
geliendes Colorit). Some were unicolour, others with darker 
spots both 011 mantle and in the posterior body section. 

Genilalia (F'igs. 250. 258). Penis elongated, tubular. 
posterioiiy tapering into a liook-like bent appendix. The 
whole of the organ is curved in the shape of the reversed 
letter S. The external surfaces of penis and appendix 
smooth. More or less in the place of the indistinct border 
betvveen ap[)endix and Ihe rest of penis there is Ihe connec- 
tion with a specific penial glaiul unlike tliat in the otlier 
Dcro(Tra.s. It is a ball composed of very thin glandiilar 
threads, which joins penis througli a thick cylindrical shaft 
(!). Penis eqiiipped with another accessoiw gland (!). II is 
also built of thin threads, whi(‘h are lumped together, and 



Kllî. 241). //rrw77y/,v/////.v//>//////// -exi(*rnal ap|)earanee of u paral>*pe. (.-Vfler Wiklur IDÎlS) 
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Kigis. 250-255, Oé^nH'tras f/htsf itutum. 250-252 - Copulalon' or^s. 2r>:i - PosU'rior ond of p<Miis wilh its exlernal struclures. 254 - Slimulalor inside penis. 

255 - Hwlum. (252 - a paraUpe, the other ones - holoUpe). (After Wiktor lOOS) 


opens into penis al its base next to the junetion with atnuin 
(!). This lîlancl presumably eorresponds to the glands whieh 
in nuiny other Derovcras speeies build the w all of penis at 
the base of stimulator. As showm in Fig. 256, the giand is 
divided in two lobes. I do not know% however, whether it is its 


original strueture or the division is a result of disseetion 
(performed probably by Simroth). Museulus retraetor penis 
forked. Its one part is attaehed on the border between penis 
and its appendix. vvhereas the other inserts to the shaft of 
penial gland (!). V'as deferens, thin in eomparison with 
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copulatory organs, opens on Ihe border between appendix 
and penis, too. The walls inside penis are provided with 
various thiekenings of very finely striat€‘d surface (the 
pattern of striae reseinbles fingerprints), but there is no 
stimulator or corresponding fold (!), Spermatheca - in the 
specimens in which it has been presened - is narrowiy oval 
and set on a thin and loii^spermatheca duct. Relative to the 
rest of genitalia. also oviductus seems to be long and thin. 

Towards its end rectum abruptly broadens but it lacks 
not only caecum but even a distinguishable shalloW' pocket 
(Fig. 257). 

Ecolog\\ Unknowiî. Simroth (1904) notes that, judgingf 
from the map, the area inhabited by the species is mountain- 
ous in character, 

Distribuüon. To my knowledge, the slughas so far been 
recorded only from the t>T3e locality. 

Comments. Simroth does not mention how' large the \ype 
series was. In the material I have been sent from Berlin 
there are 0 specimens (3 large and 3 smaller ones but the 
latter w ith their genitalia already developed). Of one speci- 
men only body intt'guments, pharynx and a fragment of 
rectum have been presened; the remainingspecimens are 
nearly complete. I designate as the lectotype the specimen 
thal. in all likelihood, is Ulustrated in Simrolh's (1904 
drawing l. 41 fig. 81). 

The species is veiy cleaiiy distinguishable wilhin Ihe 
whole genus, but only witli respect to the shape of penis. The 
appearance of both ancillary glands (penial gland and Ihe 
gland in tlie anterior part of penis) is different than in all the 
other Drmrrru.s species. Other tvT)icaI characters are 


a forked retractor, of which one part is inserted to the base 
of penial gland, and lack of penial stimulator or a corre- 
sponding structure. 

Considering the appearance of penis, and also its dark 
coloration and dimensions. D. tjlmidtilosinu is ver>’ similar 
lo recently described D. adolphi (see p. 395). This other 
species, however, does not have such additional glands 
connected with penis. Besides, its stimulator is roughly 
conical in shape. 

Deroceras (Deroceras) goicheri 1962 

lM^nH'ern.s yalcheri .\Jlena. l9U2a: 49 figs. la-b. Locus Cypicus: gorgc de 

Maklubu (Maita). Ilolotvpus: XNML no. 4788. 

"^AyrhiHmas cor.sicns Simnith. 1900: 102. Locus typicus; Fungothal bci 

Ba.stia (Corsica). 

Refercncvs: lloffmann 1920:248:Cîiusti 1976:313 figs.27A-C; Reischütz 
198f3: 143 map 25; Giusti. .Manganclli, Schembri 1995: 288 figs. 241-242, 
248-252. 

A fairly large slug. up to 40 mm in length, the information 
confirmed by Giusti vt al. (1995). Coloration of preserved 
specimeiis dirty creamy with a browmish tint, densely dark 
browm-black spolted. AcTording to Giusti rt at. (1995), live 
slugs are pale pink, grey or pinkish-violet. On mantle the fine 
dots are irregulaiiy scallered, some fusingin larger concen- 
trations of diffuse eontours. On head, sides and back, also on 
the short keel and its extension, i.e. on mid-back. there are 
al.st) tiny dots joined in aggi’egates. The dark pigment is 
more lieavily accumulated in skin gi-ooves. Sole without dots, 
ereamy in eolour. The colour of mucus unknown. 




256 


258 


Figs. 25IÏ-258. iJcrtH'cra.s yiantin/o.KH//i. 25(3-257 - (’upulalury organs aml rt*clum of tlic lt*clol>pc. 258 - CV)puial<»r> organ.s of a paralcciot>pc. (Grig.) 

http://rcin.org.pl 







444 


A. WlKTOR 


(îcnitalia (Figs. 25î)-2H(), 2(i2-265,267). Penis anteriorly 
distended, its one side v\ith none too eonspieuous layer of 
^ands. The posterior part of the orijan is soinevvhat nar- 
rovver and irre^ilaiiy shaped havin^several varied disten- 
sions bul no definite proeesses of ihe t\T)e of appendiees. 
A tufl of nunierous (.‘^-8) entanfjled proeesses, eovered by 
fine papillae, eonstitutes penial gland, vvhieh is apieally but 
asvinmetrieally siluated on penis. The proeesses mentioned 
are arran^ed in a eirele, so they are not lying flat as it is 
usually the ease in many olher/>e;*oee/Y/,v speeies. Museulus 
retraetor penis branehed in Ivvo or more strands, one of 
vvhieh is apieally or nearly apieally inserted on Ihe opposile 
side of the rear end of penis relative to the latter’s juneture 
vvith penial ^land. Irrespeetively, retraetor produees a thin 
offshoot vvhieh is attaehed to penis at Ihe base of penial 
0and. V'as deferens opens betvveen the branehes of museu- 
lus relraetor penis. Stimulator inside penis dark, eone- 
-shaped but elearly flattened. Spermatheea oval. set on 
a narrow spermatheea duet, sometimes its rear end dark- 
-pigmented. In some speeiniens the apieal end of penis is 
also dark pipnented (Fig. 2()2). 

Reetal eaeeum vesti^al, in the form of a barely inarked 
reeess or shallow* lateral poeket. Sometimes reetum merely 
vvidens abruptly in its terminal seetion (Figs. 261,2()6,268). 

Kcolog}\ Novv the slug^ is only knowTi to oeeur on vvalls 
and under stones. 

Distribution. So far the speeies has been reeorded from 
Malta (.Altena 1662, Giusti /7 (ü. U)l)5) and probably from 
Corsiea (see Comments), Ihe loealities in Austria (Reisehütz 
1686) beingdoubtful. 

Comnients. Il is doublful whether the diseussed slug is 
a distinet speeiesor not. It has been mosl thoroughly studied 
by Giusti, Man^anelli and Sehembri (1665), who provide 
many exeellent fi^ires illustratinjî its variability ran^e. The 


authors also state that the slu^ eo-oeeurs vvith l). 
pdnonnitdimtn, that beingeonfirmed by the material I have 
had at my disposal. The speeimens of D. /idttontfifdndtd 
from the loealities shared with D. ffolcltn i are definitely of 
smaller size (at least by 1/3) and notieeably different 
eoloration. As an important eharaeter of D. {lolvlteri, Giusti 
d di. (1665) mention "the blaek, ereseent-shape line border- 
in^the upper pneumostomal mar^n". The speeimens I have 
examined do not have sueh a elear blot. 3ud0nf2f by other 
.speeies, however, this eharaeter seems lo be of low^ slability. 
The two slugs eoneerned are similar anatomieally. Bul it is 
important that although living in the same habital (as 
sympalrie) they differ both in size and exlernal appearanee, 
whieh is vvorth pointingout. 

D. {jolvheri shovvs a striking similarity to some forms of 
D. ftdttonttildttuiti, a speeies vvhieh is exeeptionally varied 
vvilh respeet to the strueture of ^enitalia. This faet aeeounts 
for the espeeially gi’eat diffieulties in identifieation, the more 
so that D. ftditonttifdttuttt oeeurs in numerous isolated 
populations both on islands and on the eontinent (see the 
deseription of this speeies and eomments p. 488). 

At present it eannot be authoritalively stated vvhether the 
resemblanee betvveen D. ffolvlteri and D. jtditonttildittntt is 
a mere similarity or intraspeeifie morpholo^eal variability. 
D. f/olvlteri never has any penial appendix, vvhereas in the 
other slu^ there are tvvo sueh proeesses on penis, or at least 
one. In thespeeimensof D.pditortttildittntt eo-exislingvvith 
D. fjol(*lteri in the .same habitat penis is provided with one, 
but appendix (î). 

The status of Afjriofiittdj’ (jolvlteri is unelear. The 
deseription by Simroth (1 î)00) does not inelude any draw in^?. 
the eharaeters mentioned possibly pertainin^' to several 
different speeies. Hoffmann (1626) .synonymizes this name 
vvith D. vdziofi. vvhieh is eompletely unjustifiable (.see the 



259-2S2. Dvnu'vrusontvhvrL 25î)-2H() - Copulalon’ oripins of Iwo specimons fnun MalUi. 2(il - Kectum of Ihe .sanu* spooimon as in Kig. 2(î(). 2(i2 - IVnis 

of a paratx'pe from (.îardo do Makluba. (Orig.) 
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FlfîK. 2(>3-20H, Derovvms ijnlvhvri - a paratypc fn)m (îardc dc Makluba. 2(>3 - C'opulator>' orftans. 2(>4 - Pcnis vlewcd from anothcr sidc. 265 - Stimulator. 

26(> - Rcctum aJong with cacoum. (Orl^.) 


c'ommeiils to [). vuzioU p. 424). On Corsica Ihere are slugs 
correspondinjj both with the description of^. vorsivuH and 
that of l). {lolviivri (F’igs. 2t)7-2()8). The name ""vorsivn.sT is 
older hut it is unknow n what slugit was actually referred to. 
The suhstantial doubt conc^ernini^/A {lolvheri-!). pouontti- 
tfntfttft makes it impossible to authoritatively take a deci- 
sion. 

Derocoras (Doroceras) gorgonium 
Wiktor, Vardinoyannis et Mylonas, 1904 

DvrtHTras {/ori/(atii/m W'iktor. Vardinoyannls ct Mylona.s. 1ÎH)4: 12 figs. 

17-20 map 4. Iakhis l>T)icu8:4-5 km from Sisscs towards .-Moidcs. Nomos 

Rc'lhymnis. ('rctc Islnnd (= Kriti. CirccH*c). I lolotypus: MNHVV no. .MPH:I3. 

Body Ien0h up to 118 mm. Coloration dirty eream with 
blackish spots on mantle and body sides. No spots on the 
medial .section of back. 

(îenilalia (Figs. 269-271). Penis cleaiiy constricted in its 
medial parl. Lateral w all of its anterior section provided with 
visible j^lands. The posterior parl of the organ narrovved, 
with a distinct oval appendix directed posterad. On the 
apical end of penis there is a veiy specific penial K 

looks like a largecluster of numenjus lanj^led thin processes 
Ihal are set on a verv^ short common shaft. or partly accreled 
with their bases and situaled directly on penis. Vas deferens 
opens between the elongated fragment of penis and appen- 
dix. Musculus retractor penis bipaiiite, its one paii joining 
the appendix base whereas ihe other inserted inlo the 
posterior penis section at tlie base of penial gland. Inside 


penis a narrow^ cone-shaped stimulator. The poslerior part 
of penis, stimulalor and the membrane covering viscera 
dark-pigmented. 

No caecum on rectum, but the latteFs final section 
abruptly widens (Fig. 272). 

Distrihution. Up until now' the species has been recorded 
exclusively from Crete Isl. 

Commonts. The slug is different from all the other 
Derovvrds species by the appearance of penial gland. 



Kigs. 267-268. Dirovvr/ts cf. {/otvhvri from Corslca. 267 - ropulalor>* organs. 
268 - Rwlum. (Orlg.) 
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Figs. 269-272. Deroceras gorgonium - holotvpo. 269 - Copulaton’ or^ns. 270 - Penis \iewed fmm another side. 271 - Stimulator. 272 - Rectum. 

(After VViktor etal. 1994) 
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Deroceras (Deroceras) halieosúc Winler el Butot, inSU 

//////mvdeWintcrel Bulol, 198<i; 35 l-d. Locus Ijpicus: ncar 

Simonos Pcln)s MoniisCcry (Atos. ('halkidiki, Grcccc, ITM KK()5). 

Hololypus: ZMA nu. 38()(MI3 

Body lengtlî up to 42 mm. “Body unieolorous, dark grey 
lo nearly black; ihe ringaround the swollen pneumostom is 
not or only trifle paler in eolour” (de Winter and Butot IDHH). 
Sole witlî the medial zone ereamy and lateral ones gi*e>ish. 

Oenitalia (Figs. 27^275). Penis of irregular shape, with 
a large laleral distension comprising stimuiator and two 
euned appendiees (“eaeea’* aee. to the deseription by de 
Winter and Butot). A tuft of nonerenulated (!) proeesses of 
penial giand is set on one of the appendiees. Some of the 
proeesses are diehotomously branehed. Museulus retraetor 
penis inserted betwwn appendiees, w here there is also the 
entry of vas deferens. Stimulator flat, fan-shaped, on a very 
wide base. 

Caeeum on reetum long. 

Ecoiog}'. The slug was eollected in beeeli wood. 

Distribution. Loeus tvpieus is the only ioeaiity knowTi. 

Comments. Aeeording to de Winler and Butot (1986), t he 
difference between the species discussed and D. kcaeusis 
eonsists in the former’s laek of glanduiar thiekening of 
external wail of penis, and longer proeesses of penial gland. 
The autlîors eompare this slugaiso with D.johanuae, from 
wlîielî it is different by a shorter reetal eaeeum and longer 
erenuiated proeesses of penial gland. Nevertheiess, the slug 
eoneerned nîay aetualiy be a form of D. keaensis. 


Deroceras (Deroceras) /re//zYi/</a/e Rähie, 1998 
IJrnMrm.s hvUroidaie Uiihlc. 1008: 22 fipM. 1-5, L)>cus ivpicus: ()bai;ay 
vallcy E of Alanya, ca 4 krn N of ObU'Zcnlrum (ITM \T14) (Turkcy, Vil. 
AnlaJaya). llolol>pus: SMT no. 30031. 

Body length up to 31.5 mm. Head reddish at the top, 
without spots. The whole of nianlle eovered by fine fusing 
dots, oniy the round plate around pneumostom left pale. 
Baek grey-brown, even up to oehre, lighter than mantle. The 
dark pigment niore eoneentrated in skin grooves and 
reaehingas far as the foot margin. Sole paie. Skin thin. 

(ienitaiia (Figs. 276-279). Gonad iarge, niade up by three 
lobes. Penis fieshy, anteriorly ineonspicuously distended, its 
one side with poorly marked giands. Penis not eonslrieted, 
a.s it is often the ease in Deroeeras, bul its poslerior parl is 
hea\ily elongated inlo a longprocess, whieh is spirally coiled 
like a snaii’s sheli. The spiral eonsists of 3-4 eoils, tapering 
tovvard the top. On the veryend of this spiraily twisted penial 
seetion there is a single smaii finger-shaped pr(K‘ess, whieh 
is the penial giand. Vas deferens opens at the ba.se of the 
spiraliy eoiled appendix on its internal side. Ilîis is also here 
that a ver\' strong museulus retraetor penis is attaelied. In 
the anterior seetioiî of penis there is a large eompletely flat 
stimulator resemblinga mushroom when everted. Sperma- 
theea more or less spherieal and, when filled, clearly distin- 
guishable from a thin spermatheea duet. 

Caeeum on reetum distinetly long (F'ig. 280). 

Nothingis knowii about the speeies eeologj . 
Distribution. So far the slug is knowTî only from loeus 
t>pieus. 



Klps. 27;4-275. Urrorrra.'i haiiro.s. 2714-274 - Pcnis virwcd fnim diffcrcnl sidcs. 275 - Stimulator. (.Aftcr dc Winlcr and Bulot 198()) 
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Figs. 27I>-2SI). ÜcrfHTrnshrUntUiafe. 276-277-Cc»pul«(or> or)(«nsof a parulvix*. 278-C’opulalor> orpmsof Ihe holol>pc. 271)- l.alcral vio\'of ihc holoUpc’s 

|K*ni.s. 280 - Intcslinc and ^^tnad. (Aflcr Kählc 1008) 


Comments. The shape of penis of Ihis slug is absolutely 
exeeplional in Ihe whole family. No doubl, however, Ihe 
speeies belongs lo Ihe jjenus Derovvms. An appendix 
eonstiluting a prolongation of penis oceurs also in Dvro- 
vvras lavrv but it is never eoiled in the sanie way like in ihe 
speeies diseussed. Besides, this olher speeies has a small 
papilliform stimulator and a reetum eompletely devoid of 
eaeeum. 


? !)eriK*eas hesperium Pilsbr\% 1944 

/MT(HTra.shesjH*riufft eilsbry, 1044 (\autilusr)8): 16, Sccalsn eilshr>' 1048: 
554 figs. 202f. 206 A-1. Lck’Us t>picus:Os'wcga, ()rc)îan (LSA). Ilolot.vpus; 
ANSP 110 . 112516a (shcll). 

I quote after l^ilsbiy (1948). Body length l(i mm. Color- 
ation: mantle brown with small seattered spots, baek 
elsewhere rather light with some faint browm spols. The 
medial seetion of sole slightly darker than its sides. 
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Cienilalia (Figs. 281-283) penis long, eylindrieal, with no 
eonstrietions. Penial gland “rather large". As seen in the 
dra\^ings, it eonstitules a prolongation of penis, an ineon- 
spieuoiis eonstrietion between the two organs. V'as deferens 
opens before the indentation, roughly at 2/3 penis length 
below' the junetion penis-“penial gland". No information 
eoneerning retraetor penis, the organ missing from tlie 
figures. Inside penis a low papilleeeously eonieal stimulator. 
Spermatheea set on a well-delineated Üiiek spermatheea duet. 

Keetum without eaeeum. 

Distrihution. Oregon (USA)(after Pilsbiw H)4U). 

Comments. I have had at my disposal only the shell of 
the holot>T)e. The paratypes with soft parts have probably 
not been preser\'ed. 

dudgingby the deseription, both of external appearanee 
and the anatomy, it is nearly eertain that Pilsbry aetually 
dealt with Drrorrras larrr (body dimensions, eoloration, 
mantle spotting, the shape of penis, the way penis is eon- 
neeted with vas deferens, stimulator, laek of reetal eaeeum 
- .see also the deseription of D. larrr p. 4H2). The distine- 
tive eharaeter emphasized by Pilsbiy is a thiek spermatheea 
duet and a large penial gland. In speeimens with their 
spermatheea empty spermalheea duet is often thieker than 
in others. ilie penial gland distinguished by Pilsbry looks 
like the terminal blind posterior seetion of penis in many 
speeimens of D. tarrr. Still, the faet that this remarkable 
.seholar did not notiee the similarity of the slugexamined to 
this speeies. whose variability rangi' he had diseussed in 
sueh a detail on other pages of his monogi‘a|)h. gives way to 
doubts. Perhaps a direet eoinpari.son made him eonvineed 
about the distinetness of the slug eoneerned. If it were not 
for Ihat, I vvould aeknowledge D. hrsprriuué as a synonym 
of D. laré^r even without examination of the l\pe. Maving no 
opportunity to study the anatomy of D. lérsiirriéttéé, I leave 
the issue of possible .synonymization for further re.seareh, at 
the same lime drawing attention to the need to elear this 
probleni up. 


DenK^ras (!>er(K^ras) heterura Pilsbiy, 1944 

iJt'rocrnt.s hctcntra Pil.sbi^’, 1941: 15 - aXter Pilsbrv’, 194S.* Drntccras 
(KrifuickUlu.s)héJcrunt -590 figs. 292h (slu'il).299a-d.500.A-<î. L(k*us 
typicus: Su>\’>'cr l'cak, iOack Kanijc*. (îrant County, N(*w M(*xi(*o (02 11 -N 
107 lô-W). Lc’ctotvpus: 1 have no inf(»rmation about it. I'ilsbrj' (194S) 
inentions 'Typt* 115220 A..N.S.P.”. In tht* ANSF folleetion thcrt* are: the 
shell of para]eet(»t>pus no. 37141liand wh(»le paral(H*tolyj)us no. A12Î10Î1 
wiiU'h is enlirely dried alth(»ugli kcpt in ale(»hol, I d(» not know who 
desiinjaled Ihe leetotype. 

I quote PilsbiTs (1948) deseription. Body length ea 35 
mm; the parat\T)e was smaller. VMdth ea 3 mm. Body slender, 
baek parallel to sole, the posterior end almost vertieally 
truneated. Coloration: “The tripartite sole is einnamon-buff 
eolored, sides of the foot slightly darker, shadinginto dusky 
or saeeardo’s umber eolor on the baek and shield. (The dark 
eolor is seen under the lens to be due to a minute mottlingof 
dusky browii on the mantle, and slight pignientation of the 
rugae of the baek...)’\ 

Ctenitalia (Figs. 284,286-288). Penis elongated, eylindri- 
eal but narrowed at the end. The organ’s lateral wall thieker 
on one side. The oeeiirrenee of penial gland has not been 
cstablished. Museulus retraelor penis set apieally or nearly 
so. Vas deferens opens laterally near retraetor insertion. 
Inside penis neither stimulator nor fold has been found, 
internal walls only being eovered by striae resembling 
fingerprints (Pilsbry 1948). 

Keetum with a short eaeeum (Fig. 285), the speeimen 
from the .Mogollon Kange laekingit however. 

Distrihution (aee. to l^ilsbiw 1948): USA, New Mexieo: 
Blaek Kange, south of Iron Creek, Morgan Creek, Sierra Co., 
Mogollon Kange, Catron Co., VMIIow Creek and Silver Ci*eek). 

Comments. 1 have not had an opportunity to examine the 
soft parts of this slug. I have only seen the paraleetotypes 
(a shell and a dried speeimen). 

I pos.sess 110 information on who designated the leetotype 
and paraleetotypes. Pilsbry (1948) mentions “type and 
paratype”. 



Fipfs. 2Sl-2tS;L iJcnH cni.s hc.sitcriiiiu - e(»pulator>' (»rgans. (iVfter Pil.sbn’ 1947: simplified) 
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Fijjs. 284-2HS. ÜtrtMTrtLS heternrn. 2H4 - Copulalorv* or^^ns. 2S5 - Rocuni and c^iecum. 2SIÎ-287 - Fra^îmcntB of pcnis. 288 - Copulatorv organs. 

(Aftcr Fllsbrv’ 1947; simpliricd) 


With cerlain cioubts Pilsbry (1948) ranks this species 
among the genus KrynickiHm, The reason for this is lack 
of stimulator inside penis. At the same time the malacologist 
ascertains the presence of rectal caecum in most specimens, 
which is not t>picai of Palearctic KrynickiHns, The author 
reports, however, that he has not found caecum in a speci- 
men from “farther west - Mogollon Kangt*”. 

The tiLxonomie position oiDcroccras hctcrnra is unclear 
lo me. If all the characters noted by F^ilsbry (1948) are 
present in all specimens, it is indicative of the slug being 
a distinct species. Its placement within the genus Krynic- 
killns is neither ciear nor justifiable. 

Dert^ceras (Deroc'eras) ikaria Keischütz, 198R 

Dvnivrms (Plnthi/stiinntns) iknrin Rclsfhülz. I98:îa: 23 figs. 1-5. l.ocus 

lypicu.s: W of ('liiysoslomos (Ikaria Is!.. Cîrmx*). Ilolotypus: S.MT. 

R<»fen^iices: VViklor - in priiil. 

Body length up to 15 mm. A shallow groove can be 
obseiwed on mantle, which runs from its posterior edge to 
pneumostom slightly bending in the rounded posterior 
manlle margin (Fig. 289). Mantle and back evenly deeply 
black. Head blackish. Sides anleriorly paler, even whitish. 
Sole black pigmented in its external margins, medially 
whitish. Keischütz (I983a), who described specimens 
immecliately after preseiTation, notes bluish-black color- 
ation. 

Oenitalia (Figs. 290-291). I^enis with a large spherical 
lateral swellingancl also large finger-shaped appendix. In 
the examined specimens the walls of appendix near its free 
end are thin and iranslucent (this may be an artefact 
resulled from tlie organ having been fillecl by gass before 
preseiTation, w hich is evidenced by the fac't that hepatopan- 
creas in this specimen is partly ma(*erated and thus pulro 
faction processes must have taken place here). \ as deferens 
opens at the base of appendlx. I^enial gland composed of 
a bundle of unbranched processes set on a common, ver>' 



Fig. 289. Di nu'vrns iknrin. (.Afier W’iklor 1999) 
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Kijfs. LMK)-2ÎM. ikaria. 2ÎK) - IVnis of Iho holoUpo. 291 - Penis of Üio saino spi*i*imon \iew(*d froni Ihe opposite side uilh stimulator visihle inside. 

(Afler Wiktor- in print) 


shorl Irunk. Thi^ latterorgnn joins the anterior part of penis. 
too. Retraetor penis inserts near the outlet of penial gland. 
Sliniulator in the shape of a vvide fan. in penial vvall elose to 
the bases of stiniulalor and appendix there is a blaek 
pif^nient eoneentration. Spermatheea small and oval; the 
examined speeimen has probably not eopulated yet. 

Keetal eaeeum seareely visible; aeeordin^ lo Reisehütz 
(IbSîfa), .sometimes not pereeivable at all or in the shape of 
a shallovv poeket-like distension. 

nistrihution, So far the speeies has been known only 
from the type loeality. 

Commonts, I have examined only Ihe holotvpe and tvvo 
paratypes. The three seem to be still immature, to vvhieh the 
size of ^andula hermaphroditiea testifies. I have made my 
ovvn dravvinii^ sinee I have found, for instanee, that the 
appoaranee of stimulator differs from vvhat Reisehütz 
(lllS.‘5a) reeords. 

As mentioned above, supposedly some of tlie eharaeters 
found in the types are a result of deformation as those 
speeimens were ill-preserved. 

OiK' should observe a slrikinf^ similarity betvveen 
I). ikarid and U. soutitim. This (*oneerns not only the 
external appearaiu^e, i.e. eoloration and the eharaeterislie 
furrovv in the posterior mantle seetion, but al.so mo.st of the 
analoinieaJ features. l). ikdrio seems to attain smaller 
dimcnsions, at least at the eorrespondini^ stafje of ^enital 
development. A lar^er appendix and an ineonspieuous 
protuberanees on the side of penis opposite appendix in 
U. ikdrid are the only visihle differenees betweeii the tvvo 
speeies eompared. 

I have lîot Ihe impression that U. ikdrid vvill prove to be 
a synonym of/A sduiitiu/. Today, hovvever, not haviiififat my 
disposal suffieient material from Ikaria Isl. vvhieh vvould 
allow to define the variability ran^*, it is too early to pass 
jud^ements eoneernin^' this issue. 


UorfH^oras (Dorocoras) iiium (Simroth, 1901) 

.Aurialiwajr ilitts Simroth. 1!K)1; 1.591. 15 fi|»s. 29-32. ük'Us typlcu.s: “Berg 

11 in (liT Nahf voii Wladikawkus’* (11 Mt. = Sapickaya buku near 

Odzhonikidzi*. Osetin. the Caucn.sus) lAM‘totypus: ZIN. 

Noii [h'ravi'ras itias'. Orossu et Lupu 19,59: Ki fi^^. .5a-b. 

Beferences: Likharev and VVIktor 19S(): i:)î) riizs. 77-S3. 

Body len^h up to 40 mm. Coloration of live slujjs ffi’ey- 
pink. after presenation pi*ey-yellovv or dirty oehre, vvith 
eomparatively bijj, dark, red-brovvn - at times nearly purple 
- spots both on mantle and baek, exeept for the latter’s 
medial seetion. Sides and sole pale, head gi*ey. 

Cîenitalia (P’igs. 292~29B). Kor the most part. gonad is 
eovered by liver lobes. Kenis anteriorly stronjïly distended, 
more or less spherieal. The poslerior part, .separated by 
a eonstrietion, is markedly narrovver, at tlie loose end 
further narrovviniî abruptly into a short twi.st(*d appendix. 
Penial ^and of a veiy peeuliar shape. It is a fleshy, thin- 
-w'allc*d and laiieeolately narrovved strueture. its side faein^ 
the vvall of penis (*orrupited. \'as deferens opens laterallv 
into the anterior, distended, part of penis. .Mu.seulus retrae- 
tor penis short, attaehed .somevvhat laterally. It branehes 
into three short strands, one of vvhieh is in.serted approxi- 
mately in the m(*dial part of appendix, the .seeond one at the 
base of the orjjan mentioned, vvhile the third on the border 
between Ihe anterior and poslerior part of penis. Inside 
penis there is a narrovv eone-shaped stinuilator, its free end 
usually stiekiiifjf in penial ^and. 

On reetum a shallovv poeket of vesti^al eaeeum (Fig. 
294). 

Ecoiog}. The slu^ lives in mountain deeiduous and 
mixed forests, in leaf litter and shaded plae(*.s, often by 
streams. 

Distrihution. .Abkhazia, the eentral and vvestern parts of 
the north Caueasus. 
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Figs. 2îi2-2î)4. Üfmrrras Uhuu, 292 - ci>pulalor\- organs. 293 - Penis. 294 - Alimonlar>' oanal. (Aftor Likharov and Wiktor lîWSO) 


Comments. The species disciissed is similar to 
D. osseticnm (Simroth, 1901), mainly with respect to 
external appearance, but differs in grey coloration of head 
and neck. The differences in the shape of penis are better 
visible. In D. ilinm appendix is considerably smaller and 


penial gland lanceolate, whereas in D. ossetienm the former 
organ is almost as large as the rest of penis and the latter is 
more or less branched and of a totally different shape (see 
Figs. 454-456). There are also differences in the number and 
appearance of raduiar teeth (Likharev and Wiktor 1980). 
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Deroceras (Den^ceras) johannae 
deWinterel Bulol, lî)85 

fJvrotvnis jfthn fi nfir di* WlnkT i*l Hulol, 19Sr»: H(l figs. 3-19. 1/k*us Ijpicus; 

L* km W of KorUiion aloiijij thc roud to Kochylou (ITM KBlSS^i .Ajidn^s 

Is!.. (Jr(‘<*ci‘). llolotypus: ZMA no. HHoOIU. 

Hcfcr(*n(‘cs: Wiktor - in print. 

Body lenpfth up lo 33 inm. Baek and manlle unicolour- 
dark pTV, sides and the round plate around pneumostom 
sli^illy li^Uer. 

(ienitalia (Figs. 2nr>-2îl7). Penis saek-shaped, anteriorly 
broadened, its poslerior seetion equipped with two appendi- 
ees ihat are equal in size and, as defined by the authors of 
Iheoripînal deseription, kidney-like. On oneof them there is 
a tuft of unforked proeesses of penial gland. At the base of 
Ihis appendix whieh is provided with penial gland there is 
the entry of vas deferens. rnbranehed museulus retraetor 
penis is apieally inserted between penial appendiees. Inside 
penis a hu^e wide eompleiely flat semieireular stimulator. 

('aeeum on reetum well-developed (Ki^. 2Î)8). 

Distrihution, Andros Isl. and two loealities in (îreek 
Maeedonia (Wiktor- in print). 

Comments, A slu^very elosely related to // he(untsis\ it 
seems that the Iwo nanH»s will have to be synonymized. 
Ilavinueompared the types of the two taxa, de Winter and 
Butot (1B85) stale that the two slu^ are more or less of the 
same size and similar eoloration, their reetal eaeea are also 
similar. Ilowever, aeeordin^if to these authors, the shape of 
penis is different and there are also other differenees w hieh 
repfîird penial fifland and stimulalor. Kurlher sludy will help 
to solve this problem bul, in my opinion, the differenees 
eoneerned eome wilhin the variablily ran^[ie of the same 
sp(K*ies, wbieh my examinalion of rieh malerial from IVIo- 
ponnesus and Ihe islands of Kuboea, K('a and .Andros 
indieales. Aeeordins lo the prineiple of priority,./V/A^/////^/e 
should beeome a junior synonym of hcuintsis. 

Der(}ceras (Deroteras) karnaniensis\\\kU)\\ 1ÎI84 

Di'rfnvnt.s (l*hilhftstiiniiliisi Wiklor, 19S|; llîO fijis. 23-27. 

l,(K*iis lypicus; N of Mcsolonf^on (= M(*soloii|ïiou. Knrnania. (îrccci*). 

Ilololypu.s: MMIW no. Ml' 177. 

Kcfor(*nccs: Wiklor- in prinl. 

Body lenj^h ea 25 mm. (leneral eoloration eoffee-ereamy, 
densely ehoeolale-spotted. In Ihe posierior part of body Ihe 
dark spots are arran^‘d in a relieulum. 

(ienilalia (Ki^. 2ÎIÎKI01). Penis elongfaled, in adult 
speeimens ineonspieuously eonstrieted in Ihe middle. In the 
posterior penis seetion there is a small, laterally set appen- 
dix. Penial K'hind, situated on Ihe apieal end of penis, 
eonsists of 3-4 unbranehed proeesses aeereted al Ihe base. 
Knforked mu.seulus relraetor penisjoins penisat Ihebaseof 
appendix, where Ihere is also Ihe outlel of vas deferens. 
Stimulator inside penis in the shape of a lonKf erested 
strueture, its whole base aeereted to penial wall. 

Intestinal (‘a(‘eum lik(‘ a barely visible fold on reetum 
(Kififs. 302-303). 


Distribution. Kp until now the speeies has been knowm 
only from loeus tvpieus. 

Deroceras (Deroceras) kasium Kähle, 1003 

Ütrftfcniskftsiuttt Kähic. Iî)93; III 1-8 . Lik*us typicus:.Ananiloclicri 

Canyon (Ka.sos Is!.. (îrt'ccc). Holol>’pus: .SMF no. 309783 

Body lengfth up to ea 13 mm (after preservation), but also 
smaller speeimens have their ^enitalia already developed. 
The eolour of baek oehreous or pale gi’ey, on the baekffroHiul 
of whieh in the rear brow n spots present. Mantle sli0itly 
darker. 'Fhe dark pipnent is al.so aeeumulated in skin 
pMoves, whieh results in a reti(*ulate pattern. The plate 
around pneumostom li^hter than the rest of mantle but 
partly spotted as wvW (Kig. 304). Sole pale. 

(îenitalia (Kigs. 305-3011). Penis very small and non- 
eonstrieted; appendix larg^er than penis itself. The latter is 
ahook-like bent strueturewith twoslight unilaleraleon.slrie- 
tions on the surfaee of the bul|îing part. whieh divide the 
orpfan into three seetions. The free end of appendix is bent 
anterad. It is not easy to establish what eonstitutes penis 
and w’hal appendix. In my opinion, penis is the part w hieh is 
eonneeted with penial ^and, retraetor insertion markinj^the 
border between the two or^ins. Penial fjland, situated 
apieally on penis, is eomposed of 5-() proeesses (some of 
them bifureate), roufîhly equal in lent^th. that are set on 
a very short eommon shaft. Museulus retraetor penis forked: 
its one, larj^er, strand inserts on the border between penis 
and appendix, while the other aeeretes to the apieal end of 
penis at the ba.se of penial idKiuI. In this museular 
embranehmenl there is theopeninf^of vas deferens. Penis in 
most paii dark-pi^nented, exeept for the area nei^ibourinji’ 
w'ith penial i^land. Inside penis and its appendix there is 
a lon^tw isied fold. 

('a('eum praetieally non-existent, in its plaee there is 
an ineonspieiious reetal distension. 

Distribution. So far the sluf; has been known only from 
the type loeality. 

Comments. 'Fhe slu^* is dislinfnii'^hable by very small 
dimensions. and speeifie a[)pearanee of penis and its 
appendix. With reft'ard to the shape of penis, Ihe speeies 
resembles l). .stttttittttt, and even more I). iktn id, differin^ 
from the fomer in size and from both in eoloration and 
internal penial struelures (see eomments on l). ikttria 
p. 451). It is obviously differenl from other speeies, the ones 
oeeurrinj^; in Ihe .same rej^ion in partieular. 

DenK'oras (Deroceras) keaensis AWvmi. 1373 

Drrftrrniskrfirttsis Aileiia. 1973c: 89 rijfs. IA-C. Locus typicus: (*nviroiis of 

Uic lovsn of Kca (K(*h Isl.. (îrc^iHi*). IU»lolypus: MNIIK. ParalNpus: NNML 
^.Af/riftiittntJ hrn/trtisis viir. fttifiritts .Sininitli. l8S9a: 10. rcrra LMiica; 

.\n(lri«»s Isl. ((înHTc). 

Ki*fcrcnccs: Koisi*liül/ lî)8;il); lliDfi^rs. Kndc Wintcr aiul Hutot )Î)S,"):S2 
rig. 11: Wiklor - in prinl 

Body len^th up to 52 mm, but smaller individuals (even as 
small as 27 mm in lenjifth) may have fully developed 
reproduetiveorj^ans. Body slim (Ki^. 310). The posterior end 
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Flgs. 295-298. DenHTraii johantiae 295 - Copulaton' organs. 29(i-297 - Penis. 298 - Rectum and caeeum. (After de Wlnter and Butot 1985) 


lalerally fin-shapedly “bound”. The fronlal part of mantle 
along 1/3 of its length can be bent aside, so it is not accreted. 
Coloration of head, niantle and back eveniy dark grey. Sides 
somevvhat lighter. Sole grey creamy; its lateral zones may be 
darker, i.e. grey. 

Genitalia (hlgs. 311,313-317). Penis elongated, irregulaiiy 


shaped, anteriorly with a lateral svvellingvvhich has its latepKÜ 
vvall thickened and prov ided with glands. Most often penis is 
partly constricted roughly at 2/3 of its length. The posterior 
section of this organ is equipped with two appendices. Their 
appearance varies: they can make up a kidney-shaped 
structure or be two crescents directed posterad or sidevvard. 
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Deroeeras karmniimsis. 290-3(K) - Copulaton' organs of Ihe hololjpe. 301 - Penis with \isib!e stimulator - a paraUpe. 302-303 - Reeta of the 

holoUpe and a paratvTX». (.Mter VViktor 1984) 
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Kij^s. ,‘U)4-3ÜÎ). OrnM'rms Ay/,s'////w. 304 - l^tcral vicw of Ihc slug. 305 - Kcproduclivc .systcm of u puralypc. 3IKÎ-30S - Pcniscs of diffcrcnl paralypcs. 

30Î) - Copulalor>' or^ns of Ihc holot\pc. (.Aftcr Kählc 1003) 


or else Ihey ean niarkedly differ in shape, one of them beingf 
then more or less lobular. \^as deferens opens apieally 
belvveen appendiees at the base of penial gland. The latter 
or^an mentioned looks like a tuft of unbranehed proeesses 
joined at the base into one short eommon shaft. Museulus 


retraetor penis divided at least in two strands, one of whieh 
is laterally attaehed to one of the appendiees or at its base, 
while the other inserts more anteriorly, to the distended part 
of penis. There may also be a third braneh of retraetor, 
apieally Joining penis between its appendiees. Stimulator 
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complelely flat, folded, reetangular in shape, with a very 
wide base. Most eoninionly it is dark-pigniented. 

C'aeeum on reetum well-developed (Fig. 312). 

Ecoîog}, Poorly knowii. The slug oecurs in different 
tvpes of habitat, hiding under stones. 

Distribution. Fp until now^ the speeies has been reeorded 
only from (ireeee, where it is found in Attiea, on the 
Peloponnesus Peninsula and the islands of Euboea, .-Vndros 
and Kéa. 

Comments. A speeies related and similar to the one 
diseussed is D. .satnlnm. The two clearly viearize sinee D. 
.^attthim has never been reeorded eilher from the Cyelades 


region or eontinental Greeee and oeeurs in the Dodekanese 
Arehipelago, on Aegean Isl. and in Turkey. 

Simroth (lS89a), who reporled on the oeeurrenee of 
D. brrtftetisis on Euboea and .Andros, deseribing it as 
D. berf/tettsis var. attdrios, in all likelihood dealt with 
D. keaertsis; D. beri/tettsis is a distinet slug whieh does not 
occur in Greece (see data about this speeies p. 413). 

See also D. hatieos and D. johattttae (p. 447,453). 

Deroceras (Deroceras) kontanum (Simroth, 1904) 

Ayriülimax kotitatius Sinm)(h. UH)4: 087 t. 30 n^. 10. t. 41 fi^. 03. Terra 
l\'piea: “Süd-Kaffa" (Abyssinia = F.thiopia). Uololypus: d(a*s not exisl. 




Filfs. 310-312. DvrfHrras kvtwtisis fmin Kea Isl. 310 - Lateral view of the sluj^. 311 - Penis with \isible stimulator. 312 - Intestine. (Afler Wlklor 1000) 
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315 


iJvmvvnts kvnvnsis. 31IV-314 - IVnis vitnvinl fnim Iwo sides - u speeiinen fn>m Kuboi'u Isl. 315 - Penis of u spirimen from Keu Isl 

(Afler VMklor - in prinl) 


Theonly informalion rejîardin^llie speeies is tohe found 
in Simroth's paper (1904). The author prohably had at his 
diaposal only one speeimen not entirely mature aiul in the 
male phase of ^uiital development. 

The deseription laeks data on body dimensions hut the 
dravvinp: indieates thai the slugfvvas ea 15-17 mm long[. Its 
hody vvas pale. uniformly brovvnish. Nu ealeereous 
eonerements oeeurred in skin. 

Genitalia (Fig. 523). The information eoneerns only penis. 
The or^in vvas oval, equipped with Ivvo ^ands. One of them 
vvas a typieal penial 0and eomposed of tvvo distinet 
branehes, one of vvhieh bifureate, and tvvo short little knots. 
Besides, the posterior end of penis bore some ^offerin^ 
seemingly of ^andular eharaeter, too. I^enial retraetor 
unforked. Vas deferens openingat the base of penial ^and. 
There is no information pertainin^ to the appearanee of 
penial interior or stimulator. 

The apperanee of reetum not mentioned, either. 

Nothing is knovvii about the slug's eeolog>' and distribu- 
tion range. 

Comnwnts. The dala on this slugare so ineomplete that 
they are even diffieult to eomment upon. 

The type used to be kept at the ZMB but has not been 
presened till novv. Sueh information has been imparted in 


a letter by I)r. Mathias Glaubreeht, a eiirator of the ZMB 
eolleetion. 

IJonwoms (Denwcras) korthiononsis 
de VVinter et Butot. 19S5 

/Jvmvvms knrthhmvusis di* VVinler el Hulni. lî)S.'>: S2 fiiis. 12-1(». L<m*us 

typirus; 2 km of Kortliion ulon); thi* road to Kochyou (17 km SSK of 

/VndrosI TM LBl.SS:j. Androslsl.,('y<*lades.(iri*c*co). Ilolotypus:ZMAno. 

Moll. :kS.5(H):i. 

Heferem'es: VViktor - in print. 

Body lenglh up to 22 mm. Body pale brovvn or brovv'nish 
vvith fine dark spots on mantle and dorsuin. Sometimes 
unicolour, i.e. devoid of spots (Fig. 318), speeimens are 
(‘olleeted. 

(jenitalia (Figs. 319-321). In penis tvvo parts ean be 
distinguished: the anterior, usually broadened, eomprising 
stimulator, aiid the posterior one that is more or less 
eviindrieal, slightly narrovver than the former. On the 
posterior seelion. elose to Ihe outlet of vas deferens there is 
a ver\' eonspieuous papilla. Penial gland eomposed of 4-5 
unbranehingproeesses aeereted at the base, i.e. eonneeted 
to penis vvithout any distinet shaft. Museulus retraetor penis 
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Kigs. 31S-H22. Demcvrns korthioueusis - hc)I()t>T)c. 318 - l.atcrul \icw of thc slujî. 319 - C’opulatorj' orjîans. 320 - Pcnis vicwcd from anothcr sidc. 
321 - Stimulator insidc pcnis. 322 - Tcrminal scction of \isccra with visiblc rwtum. (Aftcr dc VVintcr and Butot lOSo) 


unforkeci, lalerally attaehed to the posterior seetion of penis. 
Stimulator inside penis small and cone-shaped. 

No eaecum on reetum (F'ig. 322). 

Distribution. So far the slughas been knovvii only from 


the Cîreek islands of Ändros. Tinos, Naxos and Siros. 

Comments. Penis may be similar in appearanee to this 
organ in ü. turvicmn but elearly differs by its vvell-developed 
reetal eaeeum. I)e Winter and Fîutot (1985) eompare 
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Fig. 323. Üi^mcpruii kontmmm - penis. (After Simnnh 1904) 


l). korthiouen.sis with a few olher slugs, pointinj^ oiit 
(lifferences, the opinion of these authors can only be con- 
firmed. 

DenK'eras (Dentceras) koschanum (Simroth, H)04) 

AuriolhmtJ kosc/tanus .Simroth. 1904: 085 t. 39 rijf. 15, t. 41 fijjs. 72-79. 
Terra l>'piea: “Süd-Kaffa" (= S Kaffa prov., Abyssinia = Kthiopia). 
lIolot>pus: ZMB no. 102 130. 

Body length 35 mm, width unmeasurable, mantle length 
ca 13 mm. Accordingto Simroth (1004), the slugwasyellow- 
grey (gelbgrau) as if dirty (etw as auschmutziges Aussehen). 
The dark spotting visible in Ihe drawing (now the holot^pe 
is evenly white) finds no mention in the text. 

üenitalia (Fig. 324). Simroth *s description includes many 
obscure points, and the author himself had difficulties in 
interpretinganatomical structui‘e, t(M). Penis is cylindrically 
elongated, devoid of penial gland. Roughly at half its length 
penis is joined by a specificcylindrical structure (appendix?) 
equipped with a strand of muscles which was probably 
connected with penial retractor. In Simroth’s drawing (1904 
t. 41 figs 74, 78) vas deferens has an apical opening. At 
present there are no traces whatsoever indicating this t\pe 
of junction with penis. Inside the posterior section of penis 
a longitudinal fold. Stimulator cviindricaliy conical, not 
tongue-shaped (zungenförmig) as stated by Ihe inalacologist. 

Intestine, accordingto Siniroth (19041.41 fig. 72), shows 
peculiar characters. It forms a short loop in the region of 
oesophagus. Reclal caecum absolutely lacking. 

Distrihution. The only locality knovvii, not named 



Figf. 324. DprfHTras koschauuw - pcnis cif thc holot.vpc vvith visible 
stlniulator. (Orig.) 

precisely, is situated somewhere in province Kaffa in 
Abyssinia. 

Comments. The slug is difficult to describe. Simroth 
(1904) had at his diaposal merely one specimen which has so 
far been the only knowii. It has not retained its original 
coloration and is nearly white. Of the viscera, the only 
preseiwed organs are: phai’viix, fragments of intesline, main 
retractor and tentacles, and penis, which is severely torn 
and partly damaged. 
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Kigs. 325-îL‘il. PrnH‘f*ra.s k//fhhTn.si.*i. 325 - Copulalon' organs of the holot>pt*. 32H - Copulaton’ ort^ns of a paraUpe. 327 - Stimulator. 32S - IVnis of 
a paratjpe. 329 - Reetuni of the holotjpe. .‘130-331 - Penises of two parat\pes. (After Wiktor et al. 1994) 
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l>eroceras (Deroceras) k^ihirensis 
Wiklor, Vardinoyannis» Mylonas, 1994 

Z^m>r/Tf/,vA‘///Am7/.vi,'î\\Tklor, Vardinoyannî.s. Mylonas, 1!ÜI4; 14 fitîs. 21-28. 
Locus Ivpicus: bclvvmi Polanio.sand .Xgia Pelu^a. Kylhira Isl. (Cîreece). 
Hololypus: MNHW no. MP «34. 

Referenw.s: Wiklor - in prinl. 

Body lenfjth up lo 17 mm. Coloralion dirty creainy with 
a very inlense, dense spotting. The dark ehocolate-blaek 
spots are concentrated mainly in skin gi’ooves. The dark 
pigmenl is also present on the plate-like ring surrounding 
pneumostom and on suprapedal gi*oove. 

(lenitalia (Figs. 325, 328, 330-331). Penis oval, not 
constricted or, at most, with a slight one-sided indentation. 
Appendiees lacking. Penial gland large as eompared with 
penis, noodle-shaped, eovered wilh big glandular papillae, 
mostly single but in some speeimens bifureate. ll is apieaily 
situated on penis. Vas deferens opens near the base of peniai 
gland. Museuius relractor penis allached more or iess 
apicaliy. Stimuiator smali, conical. In sorne specirneiis the 
posterior part of penis and stimulator are dark-pigmented. 

No typieal eaeeum, rectum merely abruptiy widening in 
its posterior seetion (Fig. 329). 

Distrihution. Up until now the slug has been recorded 
only from K>1hira Isl. 

Dertfceras (Deroceras) iaeve (Müiier, 1774) 

L 'nmu larris O. F. Müller. 1774: l. Uktu.s l>picus: FridiTik.sdal (ncar 
Copcnhagcn, Oonmark). Holot.vpus: probably non-i‘xi.stcnt. 

Limax hnnnuwus Druparnaud. 1801: ll)4, Terra tvplca: Francc. Tvpus; 

I have no iiiforiuation. 

Limux {/rurilis Hafincsque, 1820: lO. Terra Ivpica: Hendersonvillc. 
Kentucky. ÜSA (afler Pilsbr> 1048). 

Limuj'cum/wsiris Binney, I842:52. Terra lypica: TSA (afler I1lsbr>-1948). 
Limux/nirntlns Normand, 18.52: 8. .4fter Hessc 1920. 


Limux wehtlumiii Heviiemann. 1802: 112. Terra Ivpica: N America. See 
Pilsbrv- 1948: 539. 

Linuu nrutwitsVîBRsïvs, 1800: 117 t. 1 fig. 1. Terra Ivpica: France, 
Kr//tiickiiias {Muiitio) hnnttwtis Mabillc, 1808: 141. Terra typica; "Le.s 
environ.s de Parls” (France). Tvpu.s: probably does not exist, 
/,/mf/j-///o/////////,vln)îer.solI. 1875:130.Terral>pica; TSA (after Pilsbrv’ 1948: 
239). 

Litmu iti{/ersoiii Binncy, 1875: 170. Terra ivpica: TSA. 

Littuu h///M'rbornis Vivsivrlunú. 1876: 97. Ix/cus lypicus: Sopolschnoj isl. 

on the .lcnissei Kiver. Tvpus: SSM. See W'aldén 1950: fijis. 23. 20. 
?Kr//ttickiiius ttwttiotiicus Nevill. 1880; 103 1. 15 fi^. 5.8, Terra lypica: ?? 
(in the opinion of Bodon. Boato. Hiusti 1982, it is difficult to establish to 
w hal species Ihis name was referred). TVpus: in all likelihood, it does not 
cxi.st. 

Litmu Hcm/thiii Binncy. 181K): 205 pl. I fi^. 13 pl. II fip. 3. Locus tvpicus: 
Jurian City (California. TSA). 

Ayrioiimuj gioiKtsus ('olllniîe, 18!M>: 47 fi)j. I. Locus l>picus: Mauna Loa. 
Hawaii. See Quick 1900: 175. 

Ayrioihmu Pcrkinsi CoUing^e. 1890: fiji. II. Ix/cus l>plcus: Uinal. Sandwich 
Isls. = Havvaii. See Qulck 1900: 175. 

Ayriolimnx Bocctutii Collinge. 1897: 295 fi^. 9. Terra lypica: Hawaii 
(Sandwich Isl.) (aphallic fomi). 

Litmu hcrctuiii var. picius Cockerell. 1897: 170. .-Mter Pilsbr}’ 1948. 
Auriolittuu /tscudotUoicus Velichkovskiy, 1910: 04. StH* l/ikharcv and 
Wiktor 1980: 132. 

Auriolitmu rcnschiVivLff^vv. 1934b: 89 figs. 2-3 (aphallic spt'cimen). I^khis 
l.vpicus; Kilski Monastir (Kila Mls. Bulgaria). HoIoUpus: ZMB no. 78330. 
Úee W’iklor 198ÎL 

?IJt*r(M'crus tnotwnioio/thus Pilsbr>’, 1944: 10. Pilsbr>' 1948: 552 fi|»s 
294-29.5a-f, Locus l>picus: Carbon Canyon. Oranjji* Co.. California 
(TS.A). Tvpus (?Holot>pus): ANSP no. 1800.59 (shell). 

Aurioiitmu schuizi (\ctkov, 1940: 115. Terra l>pica: Kazakh.stan. See 
Likharcv and Wiktor 1980: 132. 

A(/rioiiituu /M>ilucuius Chen et (îao. 1979: 3.59 figs. 1-5. Lticus t>picus: 
Zhalaite Qi. Heilonf^ianK Province, China. Holol>pus: ZAS. 

Sei^ Commcnts below. 

See also Ü. hcs/tcrium p. 448. 

Keferenci's: Pilsbr>’ 1948; 539 figs. 289-2ÎMJ a-c: Waldén 19.50: 349 figs. 
1-4 pl. 1 fi^. 23-27; Quick lîKiO: 172 fiiîs. 11 A. B. K. F. N. 19; W'iklor 1973: 
100 fij^. 102, 10.5-100, L50-158.238. 270-273 map 14; Likliarev and \\5ktor 
1980: 129 üg/i. 47-54: Wiktor 1989: 104 fijïs. 7.3-74. 77-87 nmp 4. 




Figs. 332-333. iMrtM crus iucrc - laleral and dorsal views of Ihe slug. (.After Wiktor 1973) 
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Fi>;s. .*W4-.*WS, Dvrovrnts Inrrv. IKU - C\>pulator\ orpajis of an uphallic 
spefimon. 335 - Heelunj of Ihe same speeimen as in Fi#?. 334. 33f>-337 - 
Copulator>’ or|(ans of two euphallie speeimens. 3;iS - ('opuIator>- or^ns 
of an aphallie spi*cimen. (.*i34-335 after Wiktor lîM)t3. .‘J37-33S after 
Wiktor U)S3. 33<) after Wiktor - in print) 


Budy len^h usually nol exeeeding 22 min, mosl fre- 
quenlly, however, even mature speeimens are eonsiderably 
smaller. Body nearly eylindrieal, poslerior end abruptly 
widened. Mantle strikingly larjîe, its posterior edfje eoverin^ 
half the body or even more. Skin thin. Wrinkles, whieh are 
well-visibie in live speeiniens, after presemition may 
eompletely disappear. Coloration of live slu^ ranging from 
dark choeolate to pale coffee. The uniisually subtle spots on 
mantle are imperceptible with the unaided eye. This spot- 
ting, whieh is very eharaeteristie, is better visible after 
preservation diiring the proeess of which the ^enerai 
eoloration gets lighter beeoming gi’ey-browTi of varied 
intensity and tone (Figs. 332-338). Mueus exeiusiveiy 
eoiouriess. wateiy. 

(lenitaiia (Figs. 334,33(^34B). Partiai or entire reduetion 
of male eopulatory orgtuis is a eommon phenomenon in this 
speeies. In the speeimens in whieh these organs are fully 
deveioped penis is eiongated, vermiform, at limes eoiied or 
twisted (Figs. 337,33î), 344,34(>-347). In its anlerior seetion 
there is a smaii distension, the posterior part, markedly 
ionger than the former, is more or less eylindrieal. Tas 
deferens opens approximately at 2/3 penis length, and the 
part of penis behind the outlet is probabiy homologous with 
peniai giand for at the veiw end of this section there are two 
or a few tiny giandular papillae. Ketraetor penis attaehed 
roughly at half penis iength. In the distension of the anterior 


part of penis there is a small stimulator resembiing 
an obtuse papiila rather than a eone. Spermatheea egg- 
shaped, set on a relatively long, thin trunk. The tubular 
oviduetus and atrium are unusually long when eompared 
with these organs in oihev Dcrücrra.s speeies. 

P’orms with a deveioped penis, eaiied euphalic, are not 
found in some popuiations at all. în others all speeimens are 
euphalie. The speeimens with penis are usually smaller and 
darker-pigmented. The reduetion mainly eoneerns penis, 
whieh does not exist at all or is a mere vestige in the shape 
of a nodule, a shapeless proeess laterally joined by truneus 
bursae eopulatricis. Sometimes vas deferens opens into this 
redueed penis. WTien the reduetion of this organ is more 
advaneed, vas deferens, blindly terminating, hangs loosely or 
the free seetion of this duet is laekingat all (Figs. 334, 338, 
340, 342-343, 345). Speeimens with their penis redueed are 
referred to as aphallie. 

Complete laek of eaeeum on the terminal seetion of 
intestine (P"ig. 335). 

Kcalog}. 1'he slug inhabits different tvpes of forest and 
open habitats, marshland, edges of rivers and lakes, areas 
degi’aded by human aetivity, glasshouses, damp eultivations 
ete, but mainly in the lowiands. It reqiiires a highly vvel 
eiivironment, most often oeeurringin the neighbourhood of 
vvater in layers of detrilus. under pieees of vvood, lumps of 
earth. ele. Thermal eonditions are of lesser importanee to 
this species, thanks to vvhieh it is found not only in temper- 
ate ciimate but also in the tropies and subpolar zone. it ean 
sland submergenee in water, e.g. during river flooding, 
spring thavvs, etc, espeeially when the temperature is not 
higli. Then, not infrequently, it ean be found aetive under 
vvater. Eggs do not die under vvater, either, and juveniles get 
out to the surfaee without diffieulty. The slug's life eyele is 
verv’ short, probably the shortest of the knowii speeies of the 
family, lasting less than a month when under favourable 
eonditions. D. lacrc is almost omnivorous, most preferably 
feedingon live and dead plant remains. It may be a pest, of 
glasshouses in partieular. It is eharaeterized by a gi*eat 
agility, erawiing quiekly and also mov ing under water very 
adroitly. It reproduees the vvhole year round, if only the 
vveather eonditions are favourable. Within the vegelation 
season it may produee a number of generations vvhieh live at 
Ihe same time and on the same site (Fig. 31). 

Distrihution. The original distribution range of D. lacrc 
seems to be the Palearetie, whieh is praetieally vvholly 
inhabited by the speeies, from the subpolar zone up to its 
southern fringes. ineluding China. (4vving to its short life 
cycie and higli eeologieal tolerance, the slug is extraordi- 
narily suseeptible to introduetion. It ean be eneountered on 
all eontinents, exeept for Antaretie. It oeeurs quite loeally 
but all over the globe, even on tropieal islands sueh as New* 
(iuinea or others on the Paeifie. 

Comments. A slug of a vvidely v arying body size, eolor- 
ation and degree of reduetion of rnale eopulatoi*y oi'gans. It 
has spi'ead throughout the vvoiid. Mainly for these reasons 
the speeies has been repeatedly deseribed under different 
nanies. It .still happens beeause it is diffieult to imagine 
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Ki|js. 33 î>-:î47. IkTiH-erns laere. 339 - RcprcKiuctive s\'stcm of an cuphallic spccimcn. 340-343 - Copulaton* orjïans with ptmis rcduced to a diffcrcnt dcjîroc. 
344 - Copulaton* organs of a juvcnilc cuphallic spc*cimcn. 345 - (’opulator>- syslcm of a spccimcn with rcduccd pcnis and blindly tcrminatinjî vas dcfcrcns. 
340 - Stimulator in wclI-dcvcloi)cd pcnis. 347 - Copulalor\' orpms with fully dcvclopcd pcnis. (.Aftcr Wiktor 1973) 


a I^alearctic species lo have been inlroduced to such unex- 
pected places of the 0obe as in the case of ü. laeve. 

Identification of the aphallic fornis may cause problems 
to an inexperienced malacologist. Then it would be useful lo 


find out if the mantle extends as far as to cover at least 
a half of the body, whether there are spots on the mantle and 
the rectum lacks caecum. Since aphallism in other species 
cannot beexcluded, I recommend checkin^thesecharacters 
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Kifîs. 34.S-349. Copulator>^ organs. 348 - Demvvrtis tnorfvfitrjinphu:^ 
(probal)ly = Irivvv) tafler Pllsbr>' IÜ45). 349 - fJ. tnvve - a eupluülic 
s|)ccimen from Hejinpin^. Changvan^Counly, Chlna. (Orig.) 

especially when identifying single speciniens froin exolie 
loealities, where the slugean be expeeted as intmdueed. 

?i9. tttotttntiolojjlttis - I have had at my disposal only 
a dry shell labelled ”T>T)e”. It follows from the deseriptions 
and fi^aires by Pilsbrj^ (1944, 1948) Ihat neither the slug's 
external appearanee or its analomy is different from those 
of D. Utcre (Fig. 348). See also Ihe eomments on D. Itespe- 
riitttt p. 449 and Figs. 35()“351. 

Deroceras (Deroeeras) lasithionensis 
Wiktor, V^ardinoyannis, Mylonas, 1994 

Df'rfjrvras ifisitlfWfivnsis Wîktor. Vardinoyannis, Mylona.s. 1994: IIJ - 
dcscribcd as Iwo subsptK-ics diffcringf mainly in thc appcarancc of pcnial 
Kland (scc bclow). 

A slu^ up to 47 mm long, evenly black, gi’aphite-blaek or 
blaekish. Skin soft and Ihin. 

Cîenitalia. Penis of irregular shape with a small appendix 
in the shape of a nodule or finger-Iike proeess whieh is 
lateral or direeled posterad. A dark blot present on the 
posterior end of penis. Penial gland large, approximatlnglo 
half the length of penis, eomposed of 2-î) long, eomparatively 
wide or simply lobular proeesses set direetly on penis (!) or, 
at most, on a very short eommon shaft. Most often these 
proeesses do not braneh, at Ihe veiy most some of Ihem 
having a shoii lateral offshoot. Inside penis a eonieal 
slimulator, frequently blaek-eoloured. Museulus retraetor 
penis unforked, altaehed more or less apieally next to the 
entr\' of vas deferens and the junetion between penial gland 
and penis. 

Caeeum on reetum short, often poeket-Iike. 

Eeoiof^. The slug is found in different habitals, e.g. in 
phregaena, maquis, pine forest and old eullivations, near 
streams. 

Distrihution. The speeies has been reeorded from the 
(îreek islands of Crete, Karpathos and Paximadia. 

Deroceras (Deroceras) lasithionensis iasithionensis 
Wiktor, Vardinoyannis, Mylonas, 1994 

Dvrnvvra.s ta.sith iatu•ti.si.s ta.sith iftttrti.si.s W'ik!< ir, \'ardino> annis. .Mylonas. 
1994: 29 fi^. 2t)-42 map tJ. U)cus t>picus. 2-4 km S of Roussa Rkklisia 
(l’TM Ml '29, Nomos Lasithiou. Crctc Isl.(Jrcccc). lioloiNpu.s: MNHW no. 
MVim. 


This subspeeies differs from the other one with respeel 
to penial gland, whieh is here made up of merely two (!) long 
- rouglily equal in length - proeesses. Exeeptionally, there 
may be a small lateral twig present on one of them (Figs. 
352-358, 3(32). 

Kcologv', 1'he subspeeies inhabits different tvpes of 
habitat exelusively in the lowlands. 

Distribution. D. lasifliiottetisis lasUltiottettsis oeeurs 
in the whole area oeeupied by the speeies, exeept for Paxi- 
madia Island. Most of its loealilies are concentrated in the 
western part of Crete. .Although the distribution ranges of 
the tw'o subspeeies overlap, they do not presumably eo-oeeur 
in the same habitats. 

Deroceras (Deroceras) lasithionensis poiyiobatum 
Wiktor, V^ardinoyannis, Mylonas, 1994 

Dvrof'vras ta.sithionvn.si.s fMitijlotiatnrn Wiktor, Vardinoyannis. MylonH.s. 

1994: 22 figs. 43-52 map 6. Locus Upicus: Moni Kapsa (ITM Ml'l7. 

Nonios Lusithiou. Crctc Isl., (îrcvcc). HoloUpus: MNHW no. .MP 939. 

This one differs from the other subspeeies in its penial 
gland eonsisting of 5-9 processes. Besides, the slugs thal 
belongto this subspeeies are somewhat smaller, usually not 
exeeeding40 mm in length (Figs. 3()3-3()9). 

Ecolog} . The subspeeies oeeurs in various habitats, not 
only in the lowlands but also in the mountains. 

Distrihution. The loealities of the subspeeies pohjlo- 
baiuttt are seattered within the whole range of the speeies. 
They do not make elear eoneentrations and their number is 
lower than that of the nominate subspeeies loealities, .As 
mentioned above, despite their overlapping distribution 
ranges, the two subspecies do not oeeupy the sanie habitats. 

Comments. The slug has been deseribed very reeently 
but on the basis of very ample material, whieh to a higti 
degi’ee allows to traee the range of morphologieal variablity. 
The eharaeters of Ihe two subspeeies distinguished are 
higlily stable and there seem to be no transitional forms 
between them. The two have praetieally identieal distribu- 
tion ranges but.judgingfrom theIabels,theyarereeiproeaIly 
exelusive (I have not eolleeted these slugs myself, and no 
speeial researeh on this problem has been eondueted). 

D. lasifltiottettsis is similar to D. refliitttttoitettsis. 
a speeies very eominon on Crete and oeeurring in the same 
habitats. D. refltitttttottettsis is veiw often, althougli not 
always, pale in eolour. as if faded, a eoloration I have never 



Figs. 350-351. Cnpulatcry organs of Dvi'inJ^ra.s hi'.sjivriinii (probably = 
tavvp) (aftcr Pil.sbiT 1945) 
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353 


360 


356 




Figs. 3r»2-3tïl. Üerfu-erus lasithiottenuis lasithionensis. 352-i^53 - (’opulalon' organs and pcnis tilone of Ihe lu»Iol>pe. 354 - Posterior end of penis. 355 - 
('opulalor>' organs. 356-358 - Ponises of differenl speeimens. 359 - Keetum of the holot>pe. 366-361 - Keela of differenl spc*ciinens. (After Wiktor cl al. 1994) 


obsened in Ihe speeies diseussed. Bolh subspeeies differ 
also in the appearanee of penial gland, whieh in D. rvthD 
ttmmivnsis is always forked, like in D. Utsithionntsis lasi- 
thionensisy bul Ihe Iwo branehes are sel on a distinet and 
relatively long eommon shaft (!), and they are thin, not 
lobuiar. Besides, the stimulator in D. rvthitnnonvnsis is 
smaller eompared with the size of penis, and the appendix, 
sometimes being merely a protuberanee, is smaller as well. 

Another speeies similar to the one under eonsideration 
is/>. nt/phoni but this slugis spotted, has a broad appendix, 
to whieh retraetor penis inserts, a different penial giand and 
a smaller stimulator. 

Deroceriis (I>eroeenis) le\ isarc^belum úv Winter, U)8t) 

Deroreras attimirai trrisarcohetum de Winler, 1986: 141 figs. 3-8, 36. 
Loeus l>picU8: near Aigucs-^Junlcs '*along Ihe 1)1”, 15 km NW of Foix 
(l’TM CH76. dep. .4rii*gc. Francc). lioloUpus: .N’NML no. 9157. 
[)f*roeeras teri.sareohetam: Castilicjo.fiarrido. Igjc'sias liÄïJ: l76fiî54.2!F4l2.52. 

Kefcrcnces: Castillejo, (iarrido, Iglcsias 1995: 39 figs. 89-95. 


Body length of live speeimens up to 50 mm, preser\^ed - 
up to 35 mm (Castillejo vt at. 1093). Coloration pale brovMi, 
yellow-browm, at times orangish (nearly orange) wilh dark 
eoneentralions of melanophores whieh may yield diffuse 
browTi spots, e.g. over pneumostom. 

Genitalia (Figs 373-374). In de Winter s opinion (198()), 
gonad does not reaeh the posterior end of viseera, whereas 
aee. toCaslillejoe/f//. (1993), it may eonstitutethe j)osterior 
termination of viseeral saek. The divergenee between the 
deseriptions must have stemmed from the faet that in 
juvenile, not fully mature, speeimens the large gonad forms 
the posterior end of viseera, and later on, when it shrinks 
with the slug’s maturation, it moves anterad (whieh is the 
ease in many Dvroceras speeies). This eharaeter seems to 
be important in eertain speeies but it is diffieult to observ'e 
on the basis of seant malerial. Medial seetion of penis 
without any eonstrietion. Posterior end of penis provided 
with two, more or less dislended, poekets. On one of thein 
there is a tiny, eonieal or digital, bent penial gland. Between 
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Fijî. Ii()2. Üvruct'ras Insithttmntsis tnsitltinmntsis - penis wilh \isible 
internal slriKiiires. (After VViktor et nt. ltM)4) 

tlie penial dislensions nienlioned niuseulus relraetor penis 
is nearly apieally inserted. In the neiffhbourhood of this 
insertion there is the entiT of vas deferens. On penis other 
swellinpfs nmy also oeeur (Caution! Penis is extraordinarily 
siinilar to that of D. (tltitttirtti). Inside penis a large, slipfhtly 
flattened. blunt stimulator of smooth (not ornamented) 
surfaee (!). The surfaee of the remaininjj[internal struetures 
of penis may be eoveivd by lonjidtudinal striae differin^with 
an individual. 

Caeeum on reetum (Fi^. 375) very shallow, in the shape 
of a vesti^al poeket. Aee. to Castillejo vt <tt. (lî)b3), eaeeum 
may be laekin^at all. 

Distrihutmn, The slu^^ oeeurs in Franee (de[). Ariejje, 
Fyrênées Orientales) and Spanish Catalonia (environs of 
Lerida, Hareelona, Girona). 

Comnwnts. Due to I). I(*ri.sfinahrtttttt beinj^ highly 
similar to D. fittitttirai, de Winter (H)S(i) deseribed the 
former slu^ as a subspeeies of the latter. Castillejo et al. 
(lî)î)3) ri^itly point out that D. trri.sarrohrtttttt is different 
by tw'o. taxonomieally very useful, eharaeters: 1. a tiny, 
vesti^al eaeeum on reetum: 2. smooth, nonornamental 
surfaee of stimulator. Caulion! With respeet to external 
appearanee of the body and penis, and probably. at least 
partly, distribution, the two slu^ do not differ elearly. 

Der(woras (Dertweras) iihanotieum (Pollonera, H)()î)) 

.Aitriotitnnj- titmnntivns IN»lloiK'ni. ItMIt): H Hiîs. 9-10. Locus lypicus: 

“Schlora c M. lc Erntoir (U'bnnon). Typus: I havc failc<l lo find il: 

pntbably non-ocislent. 

The speeies is knowm exelusively from the deseription by 
Pollonera. The available information indieates that the sïug 


is smaller than D. hrrt/frn.si.s. i.e. 12-13 mm in length, and 
browii-blackish in eolour "eolore bninoeeio-narastro invece 
di nero ardesiaco". Sole uniformly pale. 

Genilalia (P'igs. 37(^377). As illustrated in a figure, penis 
is divided by a deep constriction in two halves, I>ingnearly 
side by side. One of them is strongly distended, while the 
other slightly narrower and this one should be regarded as 
the posterior part of penis since penial gland is situated on 
it. The latter organ is single (!), fairly long, eylindrieal, 
slightly benl, devoid of glandular papillae (!). Vas deferens 
probably (it is not w'ell-\isible in the figure) opens somewhat 
laterally. Museulus retraetor penis unbranehed, laterally 
attaehed to the narrower section of penis, nearly on the 
border between its two parts, i.e. deeply in the lateral 
constriction. It is unknowm what is inside penis and what 
sinuilator looks like. Spermatheca duct thin and cieaiiy 
delimited from a strongly ovally distended spermatheca. The 
length of spermatheea alongwith spermatheca duct slightly 
exeeeds that of penis. 

Caeeum on reetum probably lacking. 

Comments. There have been no other reeords of the slug 
since it was described by Pollonera (1909). WTien describing 
the speeies, the author compares it with D. hrrt/trtusi.s. from 
whieh it is to differ in its smaller size, paler body eoloration, 
appearanee of penis, penial gland and spermatheea. Looking 
at the figure in the paper by Pollonera (1909), however, one 
nuiy obsene that penis and spermatheea are higlily similar 
in shape to these organs in D. hrt\t/trti.si.s. Body eoloration is 
nol an essential eharaeler. An important differenee is the 
appearanee of penial gland. whieh in the .speeimens of 
D. Itrrj/trti.si.s that I have examined is eomposed of two 
branehes. It is uneertain whether D. tittanofirttttt has no 
eaeeum. If so, this would be another signifieant differenee 
belween the two speeies eoncerned. We have no information 
about the stimulator in D. lihattotirnttt, either. In the light 
of the eurrent knowiedge, il is diffieult to authoritatively 
statew'helher// tihattofirttttt isagood speeiesor Ihis nanie 
should be ralher synonymized with D. hrrt/trn.si.s for 
instanee. The latter is veiy likely to happen in the future, but 
no final position ean be assumed until the internal striic- 
tures of penis and variability range of penial gland have been 
examined as wvll as the presence of eaecum established. 

Germain (1921: 77) compares the speeies diseus.sed with 
his D. ni(/rorli//tr<ttnttt. a taxon whieh also rai.ses many 
doubts. 

Denweras (Deroeeras) iimaeoides (Sim rot h, 1904) 

.Aftrintinms iintnvnitivs Siinrrith. 1!M)4: (»94 I. .‘19 fi)îs. H-14. 1. 42 fijrs. 

110-114. TiM-ra l>iïica: Ourdula and .Xbi'ra. Djam-djam (.Abyssiniu = 

Kthio|)ia). Lwlotypus: ZMB no. 102149. Bresent dcsif^nation. 

Sinee Ihe tvpes are dry (see Comments below), I quote 
the deseription after Simroth (1904), based on the text and 
figures. 

Simroth does not provide dimensions. At present (having 
got dried) the largest speeimen is ea 13 mm long. It resem- 
bles oúwr Drrorrra.s in shape. .\round pneumostom there is 
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Figs. 3H3-a72. Ürrocfras lasithiournsis jH^tf/tohataar 3fî.V3i)4 - Fopulalon’ organs and ix'nis of the holol>pc. 3l5r)-.*3f)8 - Pcnises of difforenl spt*cinicns. 
31)9 - Poslcrior cnd of pcnis. 370 - Stimulator. 371 - Rcctum of Ihc holot>^)c. 372 - R(*ctum of a panit>pc. (.\ftcr Wiktor rt at. 1994) 


a characlerislic, parlicularly well-visible in Drrocer<tJ< 
species, round plate (perceivabie aiso in dried specimens). 
Coloration of some specimens evenly pale yeilowish-gi’ey 
with a slightiy iighter streak aiongmid-back. Maturingslugs 
have stripes which are pale browm in juveniles, iater becom- 
ingintensely browm. In the middle of mantle above shell dark 
spotting occurs, two dark bands beside it (!). In some 
specimens dark stripes are also present on the sides of keel 
and a light slreak running medially along back as an 
extension of keel. 

(ienitalia (Figs. 378-379, 381-383). Penis irregularly 
elongated, cylindrical with a few swelJings, posteriorly 
nearly hammer-shaped as it has Uvo lateral pockets of 
different size. Penial gland in the shape of a large cla\iform 
process of smooth surface. Vas deferens opens laterally on 
an inconspieuous swelling. Musculus retractor penis later- 


ally attached in the region of the smaller hammer-shaped 
pocket. Complex structures discernible inside penis. In the 
anterior part of penis (acc. to Simroth) there is a sunk 
tongue-shapcd structure turninginto stimulator (I suppo.se 
incorrectly nained as such - see below). More posterad there 
is a spirally coiled fold which turns into another ligular 
stimulator (Reizplatte). In a partly dried specimen, whose 
structures have become transparent, it looks .somewiiat 
different than rendered by Simroth. It seems that only the 
latter organ, named ^Reizplatte”, is a proper stimulator. In 
the anterior section of penis only wall goffering is visible. 
AJthough now’ it is difficult to draw* the internal structures of 
penis, I have tried to reconstruct the appearance of this 
organ in my freehand drawings (Figs. 381-382). Wiien cut 
open, penial gland reveals a ledge-like fold which runs 
medially (Fig. 383). 
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37ÎM75. ÜrnH'rnis Irristtrnthrluirt. 375 - Pcnis. 374 - (N>pulu(ory orjîans. 375- I*oslcrior .siH*lion of \isccra. (Aflcr dc VVinlcr lî»81i) 


Alimenlaiy canal Ivpical of Drrocevas, recluin devoid of 
caecum 380). 

Dîstribution. The slugis knovvn only from loeus lypicus. 

Comments. Simrotirs (1004) description pertains to 7 
specimens colleeted by Neumann in Gardulaand 1 speeimen 
from Djam-djam. Six of Ihose speeimens (1 adult and ô 
juveniles) are kept among the Berlin eoliection in one test- 
tube. The whole is provided with one label sayinjj: (print 
“Zooio^sehes Museum Beriin”) - “Agidolimax/ limacoides 
Simr.*” eoll. 0. Neumann. All the speeimes have been dried: 
now they are partly transparent, diseoioured, but not 
compieleiy hardened. The iar^est speeimen is disseeted, its 
penis opened. Most of the charaeters described and shown 
by Simroth in his figures are still well-visible. So, this one is 
probably the speeimen illustrated in figure 114. Its genitalia 
have not been disseeted, penis, whieh also oceupies its usual 
plaee, is cut as seen in the dravving. I designate this speei- 
men as the leetotvpe. It ean be inferred from the text that it 
was eolleeted in Djam-djam (Simroth 1904 p. 1394). The other 
specimens are as follovvs: one disseeted vvith primordial 
genitalia and 4 small quiteyoung. The label (see above) does 


not mention either the loeality or the date of colleetion. It 
seems possible that all the specimens, of vvhich tvvo are 
missing, vvere put into one tube. The tvvo may have been 
throvvn away vvhen already dried since their shrunk body 
integuments and dissected genitalia looked as rubbish. .\nd 
thus the specimen that seiTed Simroth for figures 110-112 is 
missing. 

It is difficult and risky to attempt examination of the 
h()I()t>pe again due to its condition. I have avoided further 
dissection and making my own figures with the use of 
a dravving device. 

Kxternal appearance: novv all the specimens preserv^ed 
are diseoloured, skin golden and transparent. No remains of 
the dark pigment have been retained bul while precipita- 
tions (?Ca=eaIeium) inside skin are visible. The dravvings of 
eoloration demonstrate a gi*eat similarity to the coloration 
often recorded U)vLclini(iînüa rdlcuiidnn (F'érussac, 1823) 
(Limacidae). This one is a slugeasily introduced, especially 
to vvarm climatic zones. Considering other characters 
(intestine, the crossing of ommatophore vvith retractor 
penis), the possibility of confusion with a representative of 
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Flgs. 376-377. Dero(Tras lUKiuotirnm. 376- Copulator>’ organs. 377 - Penis. (After Pollonera 1960) 


olher families has been excluded by Simroth himself. Il 
should be emphasized thal, although coloration is not 
an essential character in the case of slugs of wide variability, 
the body pattern itself is of great significance. AU Agrio- 
limacidae are unicolour or spotted. I know no case of their 
body beingstriped. The discussed D. limacoides has a dark 
pigment concentrated in two streaks on mantle (!) and also 
on the sides of the medial line and keel. Simroth noticed 
similarity {oLehmannia, and thus what is seen in the figure 
is not a resuit of imprecision in drawing, but the siug is an 
exception within the family Agrioiimacidae. Aithough it is a 
fact that concentration of spots on the sides of keei and the 
dorsai iine, and aiso laterally on mantle, is common 'mDero- 
ceras, it is never as manifest as in the species discussed. 

in shape penis corresponds with a figure by Simroth (fig. 
114), and thanks to the organ ha\ing got transparent, it 
turns out that inside there is only one flat liguiar stimuiator. 
The latter is situated in the posterior haif of penis, in the 
region where the author piaced a heiical structure named 
'‘Reizplatte'’ (in fig. 114 marked with the letter Z). 

Simroth (1914) commentson the non-t>pical appearance 
of this slug, emphasizingits similarity toZ.////r/^. He ciaims 
the slug concerned constitutes a iink between two groups 
distinguished nowadays, namely Limacidae and Agriolima- 
cidae. This interpretation, however, is hardiy convincingin 
the iight of the c^ontemporaiy knowiedge. 

Deroceras (Deroceras) lombricoides (}AoTi^\Q{, 1845) 

Liwajr towbrii'oidrs Morclcl. 1845:391.3 fiff. 1. 1.,oc‘Uk Ijpicus: Monchiquc. 

(F*orlu|pfti). TVpus: probably d<K‘s nol cxisl. 

Anriotiwiu iwwurutdtus Simrolh. 1891: 286 1. 3 fijfs. 9-10, 17. 19. Terra 
t>pica: PortuiJHl (Cinlra = Sinlra and othcr loc‘alitics). Typus: probably 
docs not cxist. 

Af/riotiuuu iwwarutdtus var. ui{/resrrus Simroth, 1894c: 21H) fi|?s. A-I). 

Locus Upicus: Porlunhos (Ciandra, ?Porlugal). 

Drrftrenis (Ptathystiwutus) his/muirusis Castillcjo cl W’iklor. 1983: 11 
figs. 2()-32. Holot>pus: MNTfW no. MP473. Locus Upicus: \4dan (Gallcia, 
.Spain). Scc Wlktor and Castillcjo 1987. 


Deroreras tumbriroide.^t: corrcclcd spcllingbclnga dcrivative of thc Latin 

namc - sce Commcnts. 

Refercnccs: Simroth 1891:284 t. 3 figs. 8.11-16, t. 8 map 1, t. 10 map 5; 
Castillcjo. Diaz-C’ostin.Calvln, Mascato 1984:117 figs. 1-14; W'iktor. Caslillcjo 
1987: 13 figs. 1-3 photo 1; Castiliejo. Rodriguez. (Julein) 1989: 236.242 figs. 
16-30; Rodrigucz. Castillejo, Outciro 1989:95; Rodriguez, Hcrmidu. Ouleiro 
1993: 38 figs. IC-I 2A-B; .-Mlonaga rt at. 1994: 119 rnap 135; C:a.slillcjo. 
(îarrido. Iglcsias 1995:27 figs. 55-59 and 36 figs. 79-8:1 {D. hw/*anieiusis). 

Body up tü ea 23 mm in iength (live individuals up to 49 
mm (Castiiiejo et al. 1984)). General (‘oioration eoffee- 
ereamy or reddish-ereamy to blaekish: mantie and baek 
somewhat darker. in some speeimens on mantie and baek 
there are eoneentrations of a dark pigment, whieh may 
produce more or less distinet dots (Fig. 394). Soie ereamy. 
Mucus coiouriess. 

Genitaiia (Figs. 384-386, 388-396). Penis eomposed of 
two differing parts: the anterior - nearly spherieally dis- 
tended with one iaterai waii anipiy eovered by gianduiar 
papiiiae (partieuiariy in older speeimens), and the posterior 
one w'hieh is eieariy narrower, usualiy eyiindrieai. The latter 
is provided with a small, slightly iateraiiy set, usually dark- 
-pigmented appendix. Peniai giand is apically situated on t he 
opposite side of the eyündrieai part of penis. Is eonsists of 
a shaft on vvhieh there is a bundle of a few, mosl eommoniy 
2-5, unbranehed proeesses. Inside the anterior part of penis 
Ihere is a wide, fiat, simply membraneous structure in the 
shape of Ihe letter U, Its edges are tueked and surfaee 
eovered by comparativeiy vvide striae resembiing finger- 
prints. This organ, eertainiy an equivaient of stimulator in 
other speeies, is unusualiy deiicate and easily damagabie 
during preparation. Dependingon vvhieh side penis opens, 
the organ formerly mentioned has a different appearanee. 
WTien it is eut at the plaee of aeeretion vvith penis, one may 
get the impression that inside penis there are oniy thin foids 
aeereted to wails. WTien penis is everted, the other organ has 
the shape of a iiguiar strueture eoneave in the middle (Fig. 
393), 
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Figs. 37H-3S(). Drrocenhs iimacoides. 37S- Rcproductive sj'stcm. 379 - Pcnis >^ith stimu)ator>' structurcs \i.siblc insidc. 380 - Rcpmductivc system with visiblc 

rec-tum. (After Simroth 1904) 


No dislincl caecum on reclum; merely a ver>' shallow 
pocket-like enlargement (Fig. 387). 

Ecolog \\The sluginhabits various habitats. e.g. pine and 
oak woods, being found on rocks and in leaf litter (Castillejo 
et (iL 1995). 

Distribution. The species occurs nearly in whole 
Portugal (except for the countr\'’s southernmost area) and 
in Spain (Galicia and a substantial part of Asturia). 

Commenis. The original name was coined from the 
French ‘'lombric'’ that is an earthworm, which the slug 
resembles in coloration. Hesse (1926) suggested that the 



Fig:s. 381-383. ÜeriH'vros iimacoUies - lcclol>TJc. - SliniiilHtor. 

383 - Pcnial fdand \^i(h ledgc-likc fold \isiblc insidc. (Orig.) 
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1 mm 


Figs. 3S4-.W. IJrmceras fowbricahlrs. :{K4-îiSI3 - (’(»pulalor>' orj^ns. 3S7 - Kectum. (Aftcr (’astillejo and Wiktor 1973 - as D. hispaairusis) 
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1 —I 

1 mm 


Figs. IÎ88-394. U(*wvvras iomhrii^idrs. 388-390 - ('opulaton- organ.s. 391- Penis with its internal structurt‘s. 392 - Stiniulator insidc penis. 393 - Kvertetl 
stimulator. 394 - ExternaJ view. (388-391 after VViktor and Castillejo 1987; 392-394 after Castillejo tuid VV'iktor 1983 - as U. hisfxiuivttsis) 


name bc correcled as lumbricoUirs in accordance vvith the 
spellingof the Latin equivalent ""lumbricus^. Such changes, 
hovvever, are not accepted by the code of zoological nomen- 
ciature (Castillejo and Wiktor 1987). 

Morelet (1845) did not describe the anatomy of 
D. lombricoicles, and the tviDcs are impossible to find. 
Simroth (1891) provided an anatomical description of a slug 
he recognized as D. lombricoides, vvhich vvas, however, 


collected in a different region than the material examined by 
Morelet. Simultaneously, Simroth (1891) described another, 
similar species and named ïiAf/riolinuLr immaculatus. In 
1983, vvith Castillejo, 1 described D. bis/xiuieusis. Later, 
after a more abundant material had been examined, it 
turned out that D. immaculatus and our Z>. ftis/}auieusis 
are the same slug that Simroth designated as D. tombrico- 
ictes, the three names being svTionvmized by VViktor and 
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Castillejo (1987). Sill, for iinkno\Mi reasons J. Castillejo and 
other Spanish authors eontinue to distinguish both 
ftisjjaNteNSt^ and /omhricoides (e.g. Castillejo and Rodri- 
guez 1991; Castillejo, Cîarrido, Iglesias 1995). 

Deroceras (I)eroceras) lothariQi'wx^W, 1971 

DeronTua (ÜrnH’eras) lothari (iiusti, 1!)71: 491 ni»s. 14A-D. 15A-I). Locus 
t\plcus: Mt. Terminilo (Central Appenines, Italy). Holohpus: F. Oiusti's 
cüll.. Siena (Italy). 

IJprovvras klvtumi Cirossu, 1972: (»42 figs. 2a-h. Lwus tvpicus: Triestc 
(Boschetto. Italy). Holotypus; NIIW’ no. 5U59H. See Reischüt?. 1978. 
DertH'Pras tiaimatiintm Cîrossu, 1972: B47 fig. 5. Ix»cus Ijpicus: ‘'Karst* 
cloline’* in lhe\icinilyofTriestc (?ltaly). Holotypus: N.\fW'm». 5()tM)5. See 
Wiklor 199U. 

Keferenccs: Altena 197;i: 85 figs. lA-K; Keischülz 1978: 59 figs. 1-3; 
Wlklor 199(i; 88 figs. 107-112. 

Body length up to 3(î mni. Body black or dirty creamy, 
mostly unicolour or with rare dark spots, which may be 
concentrated in skin gi’ooves thus givinga reticulate pattern. 

(îenitalia (Figs. 395-398). Penis is not peculiar regarding 
the shape. In adult specimens it is divided by a constriction 
into tw'o, roughly equal, parts. Penial gland single (!), i.e. not 
branch€‘d (exceptionally with a small lateral offshoot), long. 
covered by glandular papillae. Stimulator is neither a re- 
gular cone nor completely flat: it has a veiy wide base and 
can be defined as a flattened cone, its apex usually directed 
backwvard. 

Caecum on rectum large (Fig. 399). 

Ecolog}\ Pooiiy knowii. The slugoccurs mainly in open 
habitats like montane meadovvs up to ca 1500 in a.s.l. 

Distribution. The hitherto know n localities are distrib- 
uted in a largi' area from Hungaiy through Austria and 
Slovenia to NE and central Italy. In the north the slug 
reaches S (îermany, and Croatia in the south (Wiktor 1990). 

Comments. This species is similar both to f). re/ictt- 
/afttttt aiul D. /ttrcictttti, and probably for this reason it has 
been left out of account by former authors. In spite of the 
similarity, it seems to be a distinct species. Its spt'cific 
morphological characters, particularly a single and rela- 
tively big penial gland and broad flattened stimulator, are 
stable characters showingsmall variability. 

At times D. lofftari may also be confused with D. rodttae 
but the resemblance concerns exclusively the external 
appearance. The latter species has a fan-shaped stimulator 
and a vestigial pocket-like rectal caecum. 

The specimens (îiusti had at his disposal were deep 
black. riiey had a small rectal caecum and an ‘^arrow-head’’ 
stimulator. In corrt^spondence (îiusti coiifirms his opinion 
that the differences are essential enougli to acknowiedge 
D. fof/tari and D. kietttttti as distinct spt'cies. A stiidy of the 
distribution range of D. fof/tari should help to dissolve this 
question. 

i)eroc*eras /Deroceras} maa.sseni Wiktor, 199H 

Drnn rrfts maassrni VViktor. lUUU: 89 fij^s. 1 i;i-122 map 10. L(k*us lNpii*u.s: 

11 kni N of Kolasiii (Montoneiîro). Holotypus: NNML. 



Figs. 395—100. Drrocrras tothari. ;T95 - t’opulalon' orgïins. ;19() - Fi'nis. 
;197 - Fonis with stiniulalor \i.siblo inside. .398 - Stimulator. ;hM) - IVnial 
gland. 40()-Caecum on rcctum. (.Aflcr W’iklor 1990) 


A small slug. merely up to 21 mm in lenglh. Coloration: 
head, mantle and back evenly almost black, sides getting 
gradually ligliter downwards, sole pale. 

(îenitalia (Figs. 491-404). Penis somewhat elongated, 
anteriorly distended, the wall of this part covered by granu- 
lar glands. Lateral constriction of penis not deep. 'Fhe 
posterior part of penis irregular, its one side distended, but 
without a distinct appendix. riie rear end of penis dark- 
-pigmented. Penial gland situated neaiiy apically, composed 
of 3-4 unforked processes accreted with bases and diretily, 
without any distiiicl common shaft, joined to penis. The 
outlel of vas dcferens and the insertion of an unbrantiied 
retractor are siluated next to each olher, near the connec- 
tion between penial gland and penis. Inside penis a flat but 
fleshy (!) stimulator, its freeend broad and as if perpendicu- 
laiiy cut. 

Caecum on rectum (Figs. 405-407) in the shape of aii in- 
conspicuous but well-visible pocket. Only in one of the 
paratypes it is slightly longer than wide but it cannot be 
exchided that such a longcaecum is an artefact (see Wiktor 
1990). 

Ecoiog}. The slug was found iiear rivers, in the moun- 
tains at an altitude of ()50-l 1.50 m a.s.l. 

Distribution. So far the species has been known only 
from the region of the Tara and Lim Rivers in Montenegi*o. 
Apart from the localities where the type specimeiis were 
collected (environsof Kolasin,.\iuga, Dania l)obrilovina).the 
slug has also been recorded from W of Bradarevo, which is 
N of Bjelo Polje. 
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4(11-407. DerftrtTfts tnaassnti. 401 - (’opulaton' or^n.s of Iho holotypo. 402-403 - C<>puIator>’ organs of parat\pt.»s. 404 - Penis with \isible stimulator. 
405 - Caeeum on reetum *ui the holot^Tx*. 406-407 - ReetaJ eaeea of paraUpes. (After Wiktor 1996) 


Derxpceras (Deroceras) malkini VVIktor, 1984 

ÜertH'ems (lh*nwerüs) tttaikitti WikXor, 1984:151 figs. 1-6. Locus typieus; 
ThvTniana (Hios Isl., CJrcccc). Holotypus: MNMW no. MP 475. 

Refercnccs: Wiktor 1994. 3 figs. 1-7; Wikl<»r- in prinl. 

Length most conimonly over 30 mm, skin thick, body 
thickset. Coloration whitish with ver> scarce dark tiny dots 
on mantie and back (F’igs. 408, 414). 


Cîenitalia (Figs. 409-411, 413-419). Penis irregular in 
shape, with various types of sweiling. In its anterior part 
there is ahvays a large laterai distension of smooth surface. 
More posterad. i.e. in the medial section, penis narrows 
getting more or less cylindricai. At the rear big laterai 
distensions occur, a iarger one, transverseiy directed or bent 
anterad, has a smooth surface - it is an appendix. Most 
commoniy there is also another, smaiier sweiiing, of the 
oppositedirection, with short knotsorshort processes which 
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Figs. 408. Drrot rnts nmlkîui - lateraJ vicw. (A/ter Wiklor 1984) 


rcpresenl penial gland. This gland, widely vaning in shape, 
ereates the impression of being vestigial, its appearanee 
unlike inost other speeies of Derocrras. Both vas deferens 
and wide and strong museulus retraetor penis laterally join 
penis at the base of appendix, where penial wall is usually 
dark-pigmented. Inside penis a large slightly flattened 
stimulalor of a blunt top. 

Caeeum on reetum short but weU-marked (Fig. 412). 

Distribution. Not knowii in detail, The speeies oeeurs in 
Turkey (Vil. Bursa, Vil. Izmir, Vil. Aydin) (Wiktor lUUti) and 
tîreece, where it has bc^en found on the island of Hios, in the 
t^arnon Mts., on Peloponnesus, and in the region of Naousa 
in the eontinental part of the eountr>' (Wiktor- in print). 

Comments. To date little has been knovvTi about this 
slug. The dispersion of its loealities over an extensive and 
zoogeogi*aphieally diversified area is a strange phenomenon 
diffieult of interpretation. The speeies seems to be indige- 
nous to Hios Isl. and the neighbouringterritories of Turkey, 
vvhereas the loealities on Peloponnesus and in the eontinen- 
tal part of Greece may be a result of introduetion. 

DenK'eras (Deroceras) melinum 
Wiktor et Myionas, 1981 

Üi*nH'er(ia (Hathfjstimnhis) metinnm VVlktor el Mylonas, 1981: 189 figs. 

1-8. IxK'us Ijpicus; Nychia (Milos IsI..Grcet»t»). Holotypus: MNHW'no. MP 

484. 

References: Wiktor - in prinl. 

Body length up to 24 mm. General eoloration ereamy, 
dark-spotted on mantle and beyond it. On sides the spotting 
yields a retieulum, vvhilst keel and mid-baek are devoid of 
spots (Figs. 421-422). 

Genitalia (Figs. 423-425, 427-428). Penis irregular in 
shape, elongated, vvith different swellings. On the posterior 
end of penis a bent appendix. Penial gland in the shape of 
a comparatively thiek proeess covered by large glandular 


papillae. Ketraetor penis attaehed on ihe rear end of penis 
at the base of appendix. Vas deferes opens in the immediate 
neighbourhood of retractor insertion. Stimulator flat, 
elongated, its one side sunk. 

Caeeum on reetum vestigial, in the form of a shallovv 
poeket (Fig. 429). 

Distrihution. IJp until now'the spei‘ies has been reeorded 
only from the (jreek islands of Milos, Kimolos and Polinos. 

Deroeeras (Deroceras) minoicum 
Wiktor, Vardinoyannis, Mylonas, 1994 

Üi'nH'eras minnienm W'iklor, Vardinoyannis, Myionas. 1994:25 figs. 5.V58 

map 7. Locus t>'picus: .NUla plateau. .\omos Kethimni.s, rrele (ITM 

LL'09. ( Jpeece). ilolot.vpus: MMIW' no. MP (i79. 

Body length up U) 19 mm. Skin thin. Body creamy with 
blaekish spots. 

Genitalia (Figs. 429-432). Penis dark-pigmented, oval or 
medially eonstrieted. Its posterior part broad, often even 
with tvvo lateral .sw'ellings. Penial gland situated laterally. It 
eonsists of a short and thiek trunk Joined by three rounded 
lobular processes of smooth surfaee (no glandular papillae). 
Museulus retraetor penis forked, the embranehment eon- 
tains the outlet of vas deferens. Stimulator conieal, dark 
pigmented. 

Caeeum on reetum praetieally non-existent, in its plaee 
there is an ineonspicuous enlargement or a barely visible 
poeket-like concavity (Figs. 433-434). 

Ecoiog}. The only locality knowm is situated at an altitu- 
de of 1490 m a.s.l. The sluglives near springs on a site often 
eovered by snovv. 

Distribution. So far the speeies has been recorded 
exclusively from the island of Crete. 

Comments. The specimens from Erimoupoli (9 specs.) 
and Cape Sidero (1 spee.) (both loealities in Nomos Lasi- 
thion, Crete) and the one from the environs of Gonies 
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410 




Kijjs. 40i)-412. DiTocems malkhn froni (iroecc. 40î)-410- (’opulalorj' orj^ns and penis seen from Iheopposite side. 411 - Penis of the holot>pe. 412 - Posterior 

end of \iscera with \isible rwtal eaeeum. (/Vfter Wiktor 19S4) 
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Kiff. 413. DfTiH'ems nialkiin früin tîreefe - penis \^ilh visible sUmulalor. 
f Afler Wlktor 11)84) 

Aslicoli (Nomos Iraklion) niost probably represent Ü. tniuo- 
icuîtt, althou^h they differ from the t\pe specimens in their 
evenly ash grey-gi-aphite eoloration, Ihe specimen from 
(lonies Asticoli being Ihe only one spotted. AII of them have 
irregular lobe-shaped penial g^Iands; tlie 0and is sometimes 
merely a swelling, and, what is significant, assumes 
a different shape in different individuals (!). Besides. all 
these specimens have a ver>' thin, nearly needle-Iike, and 
smaller stimulator though it is dark-pigmented like in the 
t>T3es of D. tuiuüictnu. At present we do not know the 
variability range of the species discussed. I have got the 
impression that it rnay be wide consideiing the tendency to 
sti’ong reduction seen in many organs that are of vestigial 
character. Nevertheless, now il is difficull to decide whether 
my classif\ing the slugs from Erimoupoli, Capsidero and 
(îonies Asticoli as D. tuittoicutu is correct or whether they 
belong to some other, yet unknowTi, species. 


Deroceras (Deroceras) neuteboomi Forcart, 1972 

Demrvni.s jniTkfli tmtlebfHmii Fonrarl. 1972: 112 fig. 3. I^'us lyplcus: 
Lindos (Rodhos = RIuKles Isl., Cîreeec). Hololvpus; Kijk.smus. Leiden. 

Keferenecs: (îrossu 1ÎH)9: 1.^9 fij^. 2a-g Paget 1979: 744; Wiklor - 
in print. 


A small slug, up to ca 12 mm in length. Coloration, acc. lo 
Forcart (1972), of pale nieat (hell fleischfarben). manlle and 
back heavily grey-spotted but keel and its extension, i.e. the 
ver\' medial section «)f back, without spots. Beyond mantle 
the .spots form a reticulum. 

(ienitalia (Figs. 435-487). Penis elongated or pear- 
shaped, devoid of lateral constriction (!). Only in the place 
where in most Dcroccras species penial gland is situated 
the surface of penis is inconspicuously wrinkled (!). 
Musculus retractor penis insertion and vas deferens entry 
are situated close to each other, somewhat laterally on Ihe 
rear end of penis. Stimulator flat with a wide base, in one 
specimen its free end is sliglitly sharpened whereas iii olhers 
broad. Spermatheca along with spermatheca duct l ouglily 
equallingthe length of penis. 

No caecum; only a small rectal distension (Figs. 488-440). 

Ecolog}\ UiîknowTi. The slugwas collected at a stream. 

Distribution. The species is knowii exciusively from the 
Greek island of Rhodes. 

Comments. Forcart (1972) described the slug as a sub- 
species of D. jaeckcU Grossu, 1907. As 1 have found out, 
D. Jaeckcli is a synonym of D. furcirutu (see below), and 
the slug from Rhodes .seems to be a good species distinct 
îrom D. jaeckef i = furcicutu. 

The drawingof genitalia by Forcart (1972) indicates that 
the author dealt with a juvenile specimen which had not 
copulated yet. This is evidenced by the small spermatheca. 
Forcart embedcled genitalia in caiiada balsam. \Vhen 
preparations are made, different artefacts may be produced. 
The figure of the holotype seems to show such a preparation. 
I have not examined the hc)IotvT)e myself, my opinion being 
based on the topotypes that are at my disposal. Forcart 
(1972) draws attention to the fact that Ihe gonad has been 
shifted as far as the region of mantle. My study of mere 
4 specimens has not confirmed this (Wiktor - in print). 
Nevertheless, this character is nol of great usefulness. 

? Deroceras (Deroceras) nigrocivpeatum 
(Germain, 1911) 

Aifrinlinms niurorlf/fM'ain Cîfrmain. 1911:1411. 2 fi)'. 3 and 1921; 7.5 fi^. 3. 

Tcrra Ivpica: NE of l)ümaseu.s (SjTia). IVpus: I havc ijol no information. 

Kcfcrcnccs: WuKncr 1940: 280 0^;. 2. 

I quote Ihe description after (îermain (1911, 1921). Body 
lenglh 17 mm. wiclth 5 mm, mantle 7 mm long and 4 mm 
wide. Body coloration very dark blue-grey, back darker Ihan 
sides. Sole unicolour, pale ochre-yeIIow\ The species notice- 
ably differs from D. hcrt/feusis in ils smaller size and in the 
structure of genitalia, paiiicularly penial gland which is 
enveloped in a transparent sheath lacking in the slug 
eompared (!). D. tii(/rocii//)cafutu is also smaller than 
D. fihauoficutu. 

Inlestine equipped with caecum ("L’intestin est muni crun 
caecum”). 

Comments. The status of this taxon is unciear. It also 
raised Wagner s (H)4()) doubts. Judgingfrom the description 
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Kijîs. 414-420. Ik^nH'eran ttmlkhii froin Turkcy. 414 - Exlcrnal appcarancc of a spc'cimcn v^ith cvcrlcd pcnis. 415-417 - Pcniscs of diffcrcnl spccimcns. 
418-419 - Stimulator \ic\vcd from diffcrcnt sidcs. 420 - Caccum on rc'ctum. (Aftcr Wiktor 1994) 
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rigs. 121—122. Drmrrrus wrlttmw - lateral aiid dorsal Nitnvs. (Aflcr W’iklor and Mylonas 1Î18I) 


by Germain (lî)ll, U)21), the only essenlial distinetive 
feature of this speeies is a menibrane envelopin^ penial 
^and. I obsened Ihis eharacter in some slugs. from Sieily for 
instanee, that I reeognized asZ>. f/olvheri but they had only 
a vestigial poeket in the plaee of eaeeum. Germain seems to 
have dealt with l). UenjUntsls. This eannot, hovvever. be 
unequivoeally stated without a study of the tv'pes of 
D. nifjrovlifpeatum, vvhieh I have failed to find, or thorough 
knovviedge about the slugs of Syria. 

DonK^ras (Deroceras) nitidum (Morelet, 1845) 

.Af/rioHwajr uitiitnw .Mort'lel, 1845:35. l.üc*us lypieus: "Lishonne el eeu.x de 
Béja duns r.MemleJo” (Porlu^l). Typus: I have ijot no information. 
Ayriotiwas Afaftsani Simroth. 1885: 225 and 32ÎI t. Vil fig. 18 (e.xlernal 
\ie\v). Ivoeus U'pieus: .Vlgarve. T\'pus: probably non-existenl. 

Drrorrra.s hilbratidi .Mtena, lîMi4: 44 fi^ lA-F. l,oeus l\pieus: Sierra 
Nevada. La Mailenu (Spuin). Ilololypus: KNHL no. 51ÎI2. 

Heferenees: Simroth 1SÎ)1: 2î)0 {Mattzatiiy. Kähle 19 S;l 1î) 1 npî. .A-H; 
VV’iklor and Ca.sllIlejo lî)87: 14 figs. 4-5; Caslillejo and Kf>drigiiez U)î)l: 51 
map 5; Caslillejo. (tarrido, Iidesias lî)î)3: 173 rijjs. 1-8. 52; Kodniîuez, 
liermida, Outeiro lî)93: 38 fi|;s. lE-F, 3D; Castillejo, (Jarrido. I^esias 19î)5: 
13 fiiîs. 15-20; Zamora and Oômez 1990: 154. 


Body length up to 25 mm (live slugs up to 55 mm). 
Coloralion from liglil brovvii, usuaJly with dark spotting 
mainly on mantle, to evenly blaek. Body sides are usually 
paler aiid sole ereamy vvhite. Mueus eolouiiess. 

Genitalia (Figs. 441-445). Penis anterioiiy strongly 
laterally distended. The vvall of the distended part is amply 
eovered vvith glands, its surfaee granulated. The posterior 
penis seetion is eleaiiy narrovver vvith one, more or less 
marked, lateral .swelling. On the opposite side of the poste- 
rior penis end a large penial gland is situated. It has a thiek 
base, farther narrovving into one long process eovered by 
glandular papillae, or div ided into 2-4 branehes. \'as defe- 
rens opens lalerally into the posterior part of penis. Mus- 
eulus retraetor penis most eommonly forked. ils one slrand 
attaehed at the ba.se of penial gland, the other to the lateral 
distension. Stimulator in the .shape of a flattened cone. 

Caeeum on reetum laeking, aee. toCaslillejo et at. (1 î)95); 
in Altena’s (19()4) opinion, there is a vestigifü eaeeum 
preseni. 

hJcoiog}, The slug inhabits damp habitats in different 
types of forest and brushvvood like pinevvood or gi’oves of 
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Kigs. 42î^2H, Ürmcrras wrliuaw. 423 - Keproduclho system of ihe hololvpe. 424—125 


c*()rk oaks, eucalv’ptus ete. (Castillejo et al. 1995). As ob- 
served by Zamora and Gömez (1996), it eats daed inseets 
eaufjlit by an entomophagous xAmi.Pimjuicnla rallisnerii- 
fotia. The authors define the phenomenon as kleptoparasitie 
behaviour. 

Distribution. The whole soulhern part of the Iberian 
Peninsula (Castillejo et a/. 1995 map 20). 

Comments. The deseription by Morelet (1845) is at least 
unelear. Besides, it is eoneerned only with the slug's exter- 
nal appearance. 

Wlien deseribing.4//r/o/////r/j* nmltzani, Simroth (1885) 
compared it with similar L. /ofnbricoicies (= tufnbrico- 
ictes). The similarity eoneerns the external appearance, the 


-Copulalor>' organs. 42(î- Roc’tum. (Aftcr Wlktor and Mylonas 1081) 

author providinga suitable drawing. However, there are no 
figures of the anatomy. Aecording to Simroth, the species 
deseribed laeks eaeeum. He eompares the penis in^. nml^ 
tzani with that of ü. agreste (with D. retmnlatufn eom- 
prised), notingalso the presence of a conical stimulalor and 
papillae on penial gland. 

Rähle (1983b) draws atlention to the similarity between 
D. fnalzani and D. lothan\ even taking into eonsideration 
the possibility that this is the same speeies. 

VViktor and Castillejo (1987) treat D. nmlzani as 
a distinet species w hieh differs, first of all, in its single penial 
^and. A moredetailed study on the variability of D. nitidufn 
pursued by Castillejo and Rodriguez (1991) made these 
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Figü. 127-128. Ütroreras mpthfnw - stimulalor inside penis showm fn)m (wo sides. (After VViktor and Mylonas Ifisi) 


malaeologists acknowiedge Ü, utaltzatti as its synonym. 
This opinion seems to be justifiable and is expressed in later 
piiblieations by Spanish teams. 

The name D. hithrandi has been synonymized by 
Castillejo, Garrido and Iglesias (1 Î)ÎK3), who provide eonvine- 
ingjustifieation. 

Besides, althougli Castillejo et at. (19î)5) maintain that 
reetal eaeeum is eompletely laeking, Altena (H)()4) reeords 
the presenee of eaeeum in hisZ>. hithrantti and marks this 
organ in the drawing (fig. IB). 

Oen/ceras (DenKeras) nyphoniúi} Winter et Butot, 198(5 

Dtroreras fiyiftnmi dc Winter ct Butot, 1ÎI8H: 40 fifîs. 7~12. Locus typicus: 
S of .Moni Fvaniîelistna (Nomos Maiînosia. Skluthos Isl., OrctHi*). Holo- 
typus: Z.VLA no. :JSH(K)5. 


Kcfcrcnc*es: W'iktor- in print, 

Body length 31 mni. Coloration mueky ereamy or browm- 
ereamy to dark gi’ey with diffuse dark browii or blaekish 
spots. No lighl streak in the middle of dorsum. 

Cienitalia (Fig. 444). Penis elongated, neaiiy eylindrieal 
with a broad lateral appendix in its poslerior paii. Penial 
gland in the form of a tuft of unbranehed proeesses (up to 9), 
sel apieally but asvTnmetrieally on one side. Vas deferens 
opens al.so apieally at the base of penial gland. Museulus 
retraetor forked it: one braneh attaehed direetly to penis, but 
on the opposite side relative to penial gland, the other 
insertion at the base of appendix. Stimulator in the shape of 
a short eone with a wide base. 

Nodistinet eaeeum on reetum; merely a small poeket-like 
enlargement. 
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Kigs. 12iM34. Ürntcvras mhtoiruw. 42iM.‘î() - The holoU'po’s copulaton’ or^pins and penis Niewed from the olher side. 4.31-432 - Stimulator inside penis 
in two parat^'pt^s. 433 - Hectum of Ihe holot\pe. 4.‘34 - Kectuiii of a paratvpe. (.\f(er Wiktor ct at. 1994) 
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Figs. 435-440. Derweras ueitteboomi. 435-437 - CopuIalor>' organs. 438-439 - Rectum. 440 - Poslcrior seclion of viscera. (Ori|î.) 
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411-442. DrrdtTras aithinm. 141 - Kt^prodiiclivo s>'slom. 442 - t*opulator>' orKïins. (.Aflor ('a.sitillejo 1ÎM)()) 


Distribution. The sluff is known only froni Ihe island of 
Skialhos (Greeee). 

Comnwnts. The speeies bears some siniilarity to 
D. korflt/onrnsis. 

Deroceras (Deroceras) öer/zt>/i/(Simroth, 1889) 

.■U/rittif/nax Ovrtzrni Simrolh. IHSna: 17 ngs. 3. 11-13. Uxnis typicus: 

Kowari Mt. (.Vadrüs Is!.. (iri‘occ). Synt>pi: probably do noi cxisl. 
iJrrfH'rras tihryoti Hcisc'hütz, 1988:351) fijiîs. 2a-e. 3. LiKms typicus: Thcrma 
(= l.outro. Samothrakc Isl.. (ircccc). llolot>pus: NMW no. 84214. 

Kcfcrciiccs: Wlktor. Vaniinoyannis. .Vlylonas 1994:27 figs. ôîl-tin: Wiktor 
- In prinl. 


The largest speeimens attain a length of 43 mm. The 
posterior body end perpendieularly fin-shapedly trunealed. 
Uniform eoloration of mantle, baek and head: blaek or 
blaekish: sides gettinfî ^-adually ii^hter dovvnwards. Sole 
ereamy white. 

Genitalia (Figs. 44(5-448, 450). Penis dark-pigmented, of 
eompiex strueture. Its main part is strongly elongated, 
eylindrieal in shape. Within Ihe posterior part a roundish or 
oval lateral seetion is elearly distinguishable. At times it 
represents merely a heavy lateral distension. Koughly at 
its lenglh penis is joined by a long tvvisted appendix having 
a fevv swellings. This organ, like the posterior part of penis, 
varies in length dependingon the individual. The tvvo lengths 
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Fij?s. 444-445. Ut^rfKrras a}fphoui. 444 - C’opulalon' orjîans. 445 - Kecluni. 

(Orij?.) 

seem to inerease svith age. Appendix is so large Ihat the 
whole inakes the inipression as if penis were bifureate (î). 
On the apieaJ end of the niain penis section there is a tuft of 
longthin unbranehed proeesses of penial gland. They are set 
direetly on penis, whieh often narrows at the end, or there 
may be a kind of short eommon trunk of penial gland. The 
number of penial gland proeesses is 3-8. V^as deferens opens 
at the base of penial gland, i.e. laterally. Large museulus 
retraetor penis is forked, its one strand attaehed to the main 
part of penis, immediately at the outlet of vas deferens, 
whereas the other to appendix in its posterior half or, in 
juveniles, near its rear end. Like inside appendix, in the 
anterior, laterally distended, fragment of penis .striated folds 
are pereeivable. 

Caeeum on reetum (Fig. 449) well-developed, its length 
varied between speeimens. The organ is usually about twiee 
as long as wide, but may be shorter, or, on the eontrary, 
several times wider than long. 

Distribution, Up until now the slug has been reeorded 
from the Greek islands of Andros, Tinos, Seriphos, Samo- 
thräke and Crete. 

Comments.\\\\m examiningtheparatypeof D. libvgoti 
from the MIZ colleetion, I eame to the eonelusion that the 
specimen was an immature D. oertzeni. At present, how- 
ever, it is diffieult to aseertain whether the speeies is 
indigenous to Samothrâke or introdueed onto the island 
(VViktor- in print). 

i)eroceras (i)eroceras) osseticum (Simroth, 1901) 

Afjriathnax ossrtiras Simrolh. 1901; 161 l. 14 figs. 22-26. map 6. L<k’US 

l.vpicus: “Tlovibuli" (Tkibuli, W’ (kH)rj!ia) LcKiolvpu.s; ZIN. 


Auriotiwas .^atmyrr.'itisKïir. Simrolh. 1901: 15S(. 15 figs. 20-22 

(purK). 

KofcrcncH's: Likhart'V iind W’iktor 19S0: 136 rijjs. 67-76: Wiklor 1994: 5 
fipK. S-9. 

Body length up to 40 min. General eoloration dirty 
ereamy, gi*ey-ereainy or pale oehreous on Ihe baekgi’ound of 
w hieh there is a unique spottingpattern. The spots are blaek 
or blaekish, large but of various size, sometimes fusing with 
one another. They oeeur on mantle and baek, but the latter s 
medial seetion on the extension of keel remains light. The 
spotting. althouglî diffieult to deseribe, is so eharaeteristie 
that the slugs attraet immediate notiee when amongother 
representatives of the genus (Fig. 451). Another typieal 
eharaeter obseiTable in preserved speeimens are white 
deposits of ealeium inside skin but well-visible through it. 
They produee a pattern of white spots whieh may be ar- 
ranged in longitudinal streaks. 

Genitalia (Figs. 452-45()). Penis veiy large, oeeupying 
nearly 1/3 body length. Even though widely varied, its shape 
still diverges from the appearanee of this organ in most 
sp(x*ies of Derocents. It is more or less elongated, twisted, 
sometimes eontracied to an oval. On its extension, and thus 
on its main axis, there is an appendix whieh is .seareely 
narrower and shorter than penis itself. It is usually bent, not 
infrequently folded in two, havinga different shape depend- 
ing on tlie individual. The bent parts of appendix are often 
eonneeted together by a membrane. Penial gland, laterally 
set on penis, has a vai’jingbut eharaeteristie appearanee. It 
is eomposed of short, irregularly shaped pro(*esses set in 
a line on a common base or direetly on penial wall. At tlie 
base of penial gland there is the openingof a thin and short 
vas deferens. Museulus retraetor penis is branehed, most 
eommonly with three strands. The muscle is membrana- 
eeous, tightly adherent to penis. Its one insertion is situated 
close to penial gland. the .seeond strand is attaehed to 
appendix and the third one at the latter’s base. Inside penis 
there is a eone-shaped, but obtuse stimulator. Inside appen- 
dix a longitudinal fold. 

Reetum longand straight with no typieal eaeeum: at its 
plaee a shallow poeket (Fig. 457). 

Ecoiog}'. The slug inhabits mainly deeiduous and 
mixed forests (beeeh with an admixture of spruee or 
fir) and also open habitats of the subalpine zone. It 
hides under stones or in grass. In the region of Batum 
(= Batumi) it (‘opulates and lays eggs in April and May. 
Both juveniles and sexTially mature individuals live over 
winter. 

Distrihution. The speeies is knowm to oeeur in the 
western and partly the northern Caueasus (Teberda), 
western Transeaucasia up to Batum and Suramskij Hrebet. 
It has also been recorded (Wiktor 1994) from the region of 
Sürmene (\1I. Trabzon) in Turkey but niay have only been 
introdueed here. 

Comments. With respect to external appearance and 
anatomical characters the speeies diseussed slightly resem- 
bles D. itiutn. 
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44(M49. Derocera.s (H*rtzetii. 44() - Rcproduclivc systcm. 447-448 - Copulator>' organs. 449 - Rcctum. (ürig.) 
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?? DenK'ems (Deroceras) padisü I.upu, 1ÎM)9 

Dvntcrraa padi^if Lupu. IIHIU: 4.'I4. 2 unnuinlK*r(‘(l fi^ures. Tcrra typica: 

.Apuseni Mls. (Koumania). tlololypus: NMIJ.AB no. 1H1,“)2. 

I liave failed lo aseertaiii Ihe slalus of this slu^. Kevising 
the information on the oeeurrence in Koumania of 
D. CfirNfiftar (Grossu and Lupu lfM>5), Lupu (ÜMJî)) eame to 
the eonelusion that the slug eoneerned was aetually a new, 
unknown, speeies, wliieh she named D. pftfUsii. Later she 
(Lupu 1971b) synonymized the names// tratissnlrfinicns 
and D. psctalaltiiapvltc with D. padisii. In my opinion, the 
two taxa (D. trattss/itratticns and D. psctataltitapcttc) are 
synonyms of D. tttrcicttta. I have j^ot the impression that 
D. padisii will also prove to be synonymous with 
D. tarcicatti. Unfortunately. I have not manajj^'d to aequire 
for Ihe purposes of examination the types of D. padisii 
deposited at llie NMCîAB. and Ihe data in Lupu’s (191)9) 
paper alonj^wilh the two fi^ires ineluded are unelear to me. 
On the other hand, the data and drawings of the sluj? 
available in the subsequent paper by Ihis malaeolo^st (Lupu 
197lb) indieate Ihat. in all likelihood, she dealt v\ith D. tar- 
cicata. Sinee I have nol sueeeeded to establish eontaets with 
thc Museum of Bueharest, I leave the problem of elearingup 
the status of D. padisii for further study. 

Denneras (DenH^^ras) pageti(\va^s\x, 1972 

Itrrffrrra.H /Htf/rli (irossu, ll)72n: fi4fi fifj. 1. Terru lypicn: 'rayiïi'lns Mis. 

((îrtHHr). llolol,v‘))us: NMW no. :fi>l)2.^. 

ItrnH'cra.s (Af/riafima/’/ tfiraairam Wlklor, IÎIS4 l.Vi fij^s. I.*t-17. 1 /«k’Us 

lypifiis: .Misiriis(IVIo|M)niu*suK.(ir(‘tHr). liololypus: M.NIIWno. .MP I7i). 
DrnH'rra.s.sanaficain KnliU*. U)Hi;; lilOfi^. l-(i. Uk-us lypicus; l'aliii ('hora 

(LTM (î(i!llSO). Aivinn ls|. ((însHH*). Hololypus: NNML no. .Moll. alk. 

OIM). 

Kcfcrcnccs: Wiklor- in prinl. 

Body leni^th up to 32 mm. Coloration of live slu|(s piukish 
or ^•ey. after presen ation dorsum dirty ereamy, j?i*eyish or 
blaekish; sides whitish. Adult individuals are unieolour, 
juveniles - usually somewhal darker - sometimes with a still 
darker spottinjj. 

(ienitalia (Figs. 458-49(1, 4()2-4(>3, 4()5). IVnis heavily 
distended in its anterior part, usually asymmetrieal. The 
posterior seetionof thisor^an isshorler, markedly narrower 
and eylindrieal, sometimes with small swellinj«[s and a short, 
transversely set, eonieal appendix. Without a distinet border, 
the rear end of penis turns into a lar^e penial ^and, situated 
on Ihe lonji{itudinal axis of penis and apieally eonneeled with 
this orpfan. The î^land, whieh eonstitutes a natural exteusion 
of penis, is vei*v' lon^, sometimes as lonj^as penis itself (î). It 
eonsists of a loiij^ trunk and two, still longer proeesses that 
often have a few small and short offshoots eaeh. \'as defe- 
rens opens on the top of a small eone-shaped appendix (î). 
whieh is a ven' typieal eharaeter. A sinjjle reti*aelor penis 
attaehed al Ihe ha.se of appendix. Inside penis a eonieal 
stimulator. 


Caeeum on reetum short but distinet (Fi{(s. 4()1. 4()4). 

Distrihution. The sluj? is known exelusively from Greeee: 
Feloponnesus (mainly its southern part) and the islands of 
Aiyina and Levkas. 

Comments. The fi^ires and deseription by Cîrossu (1972) 
are impreei.se, whieh resulted in two .svTionyms eominginto 
existenee. It was a eomparison of the tvpes that enabled to 
.synonymize the tvvo junior names (see VViktor- in print). 


Deroceras (Deroceras) panormitanum 
(Lessona et Pollonera, 1882) 

A/irif>tiwax/MnfannUaitu.sLQs.^\mt\ cl eolloncra. 1S82: .^2 L I fijî. .'i. L 2 fijî. 

12. Locu.s lypi(‘us: Palcrino (Sicily. llaly). INpus: 1 havc no infornialion. 
'?Liiiiax {/arrn.s/anftica.s llcdlcy. 18.S8: Proc. K. Soc. Uld. .>(4): l.")0 (aflcr 
vMlcna and Sinllh 107.5' 71). 

.■Xf/rio/iiaaj' Coaoarrar \ = Callüiirrai) Simroth. ISSOb: 170 fijjs. a-i*. Locus 
ivpicus: ealcrnio (Slcily, Italy). 'Pypus; no inforniHlion. 

.Ai/rioliinaj- ('araanar eolloncra. 1801: 3 fig. 2. Tcrra typica: .Vlalla. 
.\tH>tvpu8 (dcsijp). (iiusti and Munjînnclli 100(1): SMK no. 1(),"»()18A. Sec 
(iiusti and Manjïanclli lOîM): 230. 

.Ai/riotiiaajr ('rcconii l’olloncra, ISÎMi: 0 fi^. 4. L(k’US typlcus: N'allcmbro.'^a 
(Italy). 'iypu.s: no infornialion. 

Ai/rioliinascrcronii\ar. itratica Kolloncra. 10()."):3(afU*r(îlusti 1070:210) 
?Afiriotinau Sctairtn Simroth. lOlOb: 320. Locus tvpiciis: Kojatalc valk*> 
iicar La (Üandola. (.Alpi*s Maritimcs. KraiicH.*). St*c n«>don. HomIo, (iiu.sll 
1082: 54. 

Drntcrra.s inrriftiiaaiti' \ivy\^ro\K‘\\v{. 10f)3:300and 4 unnumlKTcd fijrurcs. 
'Fcrra lyplca: Houchcs-du Khônc and HaKst*s-.\lps (Francc). Typus: no 
informalion. 

Kt‘fcrciu‘i*s: (iiustl 1073: 200. 1070: 218; Van (ioclht*iii 1071: 3 fijjs. 1-7. 
10-14, 10. l!).21-28,l. 1 fijîs. Mi-.Scixas 1078:0fijr. l:W1klor 10.83: lOOfijîs. 
8.">-88; Van (io(‘th(*m aiid dc Wlldc 1085:305; (iiusli rt at. 108.5; 08 fi|»s OA-K. 
1.0 fij?>. C’-K;(iiusti 1080; ,57 fijîs. l-îl; dc W’inlt'r 1088: 100;iiiusti rtat. 100.5: 
284 fijîs. 243-247; VViklor. V'ardinoyunnis, Mylonas 1004:28 fijîs. 01-05; Kcisc 
uiid Hat'kcljau 1004: 71 fijî. 2: i'astill(*jo. (iarrido. Ijdt'sias 100.5: 7 fijrs. 8-| I; 
Wiktor - in print 

Boiiy leiijidh up to ea 35 inm. roloralion varied: mosi 
frequeiitly the j^^eneral eoloration is dirly ereaniy or pale 
brovvn nearly alvvays vvith a dense dark spottinpf. Less 
eommonly Ihe sluj^ is uniformly blaekish (speeimeiis from 
Buljjaria, Wiktor 1983), dark brovvn or ehoeolate. Keddish 
and violetish individualsarealsofound (Fijjfs. 4l)(>-4()8). Sole 
of llie dark-eoloured forms has ils laleral zones darker, Ihe 
niedial one pale. Mueus eolourless and rare. 

(ienitalia (Fijjs. 499-48,3, 489-490, 493-495). Kejîardiiijî 
the strueture of penis and its appendaj^es. the speeies is 
eharaeterized by a fO'eat inter- and intrapopulational 
variability. Penis is irrejpilar in shape, anteriorly unilalerally 
distended, the surfaee of Ihe distended parl aboundiiijjw ilh 
jdands. The poslerior seetion of penis in Ihe form I refer to 
as typieal is slijdilly narrower and equipped vvith tvvo, 
roujîhly equal in size, appendiees direeted poslerad. Be- 
Ivveen Ihem penis is nearly apieally juined by penial 0and 
vvhieh is made of a luft of unbranehed proeesses .sel on 
a eommon shaft. Museulus retraetur penis bifureate, its 
slrands eaeh inserled at the bases of appendices. Iiiside 
penis there is a eone-shaped stimulalor. 
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Mjî. ürrfMTras (sTtzcni ~ slrucluros insidc pciiis. (Orijî.) 

Apai l from Ihe l>pieal form, one may eneounter whole 
populalions or sin^le speeimens haviniî Iheir appendiees 
redueed to differenl dep’ees. The reduetion mayeoneern one 
of these proeesses whieh is then shorter or represents 
merely a distension. Hoth proeesses ean also underjîo 
reduetion and llien the posterior part of penis is irreiîidarly 
shaped or resemhles a kidney with ils ends faein^posterad. 
Penial ^and may be of varied appearanee as well. The 
number of proeesses may be redueed (sometimes even to 
a sin^le one) but they are proportionally largiT and broader 
instead. Museulus retraetor penis usually retains ils bifurea* 
tion but, in eonneetion with the reduetion of appendiees, it 
may be affeeted by partial reduetion too. As a result, it may 
be asymmetrieal, or even sin^e, its insertions being vari- 
ously situated. In shape stimulator most eommonly resem- 
bles a re^ilar eone; only in blaek speeimens from Bulgaria 
(Wiktor lî)83) the organ is flattened havinga wide apex. 

Caeeum on reetum always distinet but short (Figs. 
484-485,491-41)2,49(1). 

Eci)log}. D. pmiovoiliinnno seems to be a lowland 
speeies. It inhabits widely varying habitats, bolh open ones 
and thiekels of shrubs or different eultivations, preferably in 
the neiglibourhood of rivers and springs. It hides under 
stones and pieees of wood. 

Distribution. Presumably, D. pcntontiiidtunn was 
originally a Mediterranean speeies. Thanks to its wide 
adaptive eapabilities, the slug has spread over a vast area 


and is probably still in expansion as a sviianthrope. It often 
oeeurs insularly and is found in unexpeeted plaees. Its 
eontinual distribution range eovers areas of Europe adjaeent 
to the Mediterranean Sea and the Medilerranean islands 
from (îreeee to Spain. In the lalter eountry and France Ihe 
speeies penetrates deep into the eontinent. It moves east- 
wards and, as a s\manthrope, starts to eolonize Central 
Europe. It also inhabits the British Isles and has some 
loealities in Seandinavia. 

Comments. D. jtnttortttiiatntttt is an exeeptionally 
variable slug. This problem is widely diseussed by Cîiusti 
(197H, 1989), Giusti, Manganelli, Sehembri (1995) or Van 
(îoethem and de Wilde (1985). The gi-eat variability of the 
slug has brought about a elash of opinions eoneerning the 
synonymy and aeknowledgement of one taxon or a eomplex 
of speeies. The issue is not easy due ioD. jtattortttiiatntttt 
havingspread to numerous isolated loealities both on Medi- 
terranean islands and the eontinent, where in many regions 
it has been introdueed. Further researeh, e.g. bioehemieal, 
should be expeeted to settle the matter. On the basis of sole 
morphologieal sludies, only enorrnous, both individual and 
populational, variability within one speeies seems to be 
eoneerned in this ease. 

The variability i’ange of D. jtattortttifattttttt is pi’obably 
the higliesl in the whole family, exeeeding even those of 
D. rrficttfaittttt and D. ftttrintttt. It eoneerns penis and its 
different struetures. .Above I used the term "typiear’. It is 
diffieult to establish, however, what a typieal eharaeter is, 
the more so that different ones wereeonsidered typieal when 
partieular svTionyms were beingeoined. If we assume there 
is a general tendeney towards reduetion of penial appeiul- 
ages, then the typieal form will be that equipped with all the 
organs well-developed. 

The variability pertains in the first plaee to appendiees, 
that in the external appearanee (size and eoloration) being 
less pronouneed. Most frequently the body is dirty ereamy 
and dark-spotted but the slugean also be evenly eoloured, 
i.e. blaekish. One may find whole populations with both 
appendiees being wdl-developed, and then penial gland is 
situated between them. WTien the appendiees are redueed to 
various degrees, penial gland is often eonneeted with 
a vestigial appendix. The appendiees may also be redueed to 
ineonspieuous swellings. P'inally, the slugs oeeurring for 
instanee on Sieily have one appendix praetieally entirely 
redueed w hereas the other, when seen from the rear, forms 
a semieireular roll that at the same time eonstitutes the 
apieal end of penis (Figs. 479-489,489-490). In the posterior 
penis part a dark blot may be present. Penial gland has 
a varied number of branehes, whieh are usually single, i.e. 
unbranehed, and always arranged in a tuft. Museulus 
retraetor penis may have one insertion or be forked, in the 
latter ease its strands are attaehed lo the bases of appendi- 
ees. 

Also the stimulator, whieh is always eone-shaped, 
assumes a different appearanee. It may be a small eone, of 
a length searcely exeeeding the width of its base. and be 
direeted anterad, or be (see Fig. 490) ver\' narrow', neaiiy 
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Kigs. 451-45ÎÎ. Dentcems ossetivnm. 451 - l^tenil view of Ihe sluu. 452 - Penis. 45Î3 - StimulHlor inside pi'nis. (.Uler IJkharev and Wiklor lilSO) 


equallinjîlhe lenglh of penis and direcled poslerad. addition- 
ally having ils end bent. The organ may be vvhite or vvholly 
blackish-pigniented. 

In the Pimi Mls., Bulgaria, an isolaled and ver>' uniform 
population occurs. .411 the specimens there are evenly 
blackish. Their penis is provided with Iwo bent appendices, 
penial gland has a digilate process and no papillae, stimula- 
tor always assumes the shape of a slrongly flallened irregu- 
lar cone (!) (Figs. 493-495). 

See also Comments to Dvrocenis (folchcrt p. 444 and 
Dcroccras (lalloii p. 431. 

/ieroi^ms (Deroceras) pariuni Wiktor et Mylonas, 1981 

Dei'tH'ems imrium Wiklorel Mylonas. 1081; 187 n^îs. 19-24. Loeus lypicus: 

.Ai;. Pantes (l*aros Isl., UrtH.'ct*). UoIoUpus: MNUW' no. MP 4I>5. 

Heferenc'es: Wiklor 1999 - in prinl. 


Body length up to 20 mm. Coloration from browTiish 
creamy with dense chocolate-browii blurred spots to 
blackish with such a dense spotting that the slug makes the 
impression of being unicolour. Only tlie lower parls of sides 
are paler (Figs. 497-498). In dark specimens also the lateral 
zones of sole are dark. 

(ienitalia (Figs. 499-500,502). Penis divided in Iwo parts 
by a very deep lateral indentation. ,4nterioiiy, its one side is 
ver>^ strongly distended, sometimes the distension looking 
like a separate addilional organ. The rest of penis is narrow 
but with anulher, slight, lateral swelling. The narrow 
posterior part of penis conlinually, i.e. without a disiinct 
border, turns into penial gland. The gland not only consti- 
tutes a prolongation of penis but is situated on its longitudi- 
nal axis. It is a thick. undivided organ with irregular, faiiiy 
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Kigs. 454-457. IJrrfHTms ossrticum. 454 - RepnKiuclive system. 455-456 - Copulatorj’ ortîans. 457 - /Mimentan' eanal. (.\fter I.ikharev and Wiktor 1980) 
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Figs. 458-461. Derocems /Migeii. 458 - Reproductivc systcm. 459-460 - Copulatoiy' organs. 461 - Rectum. (.4ftcr Wiktor 198*1 - as A laeonicum) 


large papillae on the edges. V^as deferens opens at the base attached laterally to the posterior part of penis in the region 
of penial gland. Unforked musculus retractor penis is of the above mentioned smaller swelling. In the anterior, 
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Kigs. 4()2-4H4. DrnHems /Hif/Hi. 4()2 - Penis of the holotype. 4().'i - Copulator>' organs. 4t)4 - Rcftuni of the holotvTX*. (Orig.) 



Fijî. ^tir). /}fT(HTms/Hi{/r/i-pQnis. (After Wiktor lî)84 - as D. laronictnn) 
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1 cm 

Klgs. 4HIMIkS. Dfmceras iHntonuUntnnu - oxternHl view's, (After (îlustl ct ai. 11)85) 


dislended» section of penis there is a huge, completely flat 
stinuilator with two elongated ends, resembling the caudal 
fin of fish. 

Caecum on rectum in the shape of a vestigial eniarge- 
ment (Fig. 501). 

Distrihution, Greek islands of Paros, Nâxos, Antiparos, 
Amorgos. 

Deroceras (Deroceras) parnasium Wiktor, 1984 

OiTfHcra.s tAorfoihnaj') fHirKa.staai Wiklor, 1984: 159 fipi. 18-22. Loeus 

t>T)icu.s: N of vill. .Ariikhova (= .Arahova, Parna.ssos Mls. (frec*cc). 

ilülolv'pu.s: MNIIW no. Ml* 474. 

Kcfercnces: VViktor, V'ardinoyannis. Mylonas 1994:31 figs. HH-70: VV'iklor 
- in print. 

Lenglh up to 28 mm. Body slender, its hind end vertically 
truncated. Skin thin and sofl. Except for sole, the whoie 
animai is eveniy black or blackish. Sole’s iaterai zones grey, 
the medial one whitish. 

Genitalia (P1gs. 503-505). Penis S-shapediy cuned. In its 
anterior part a lateral distension vvith cieaiiy visible glands 
on the surface. The posterior, bent, fragment (the last 
section of the S) forms a transversely situated pocket or 
simply an appendix, their surface goffered (!). Penial gland 
consists of 3-5 short unbranched processes, accreted at the 
base and directly connected vvith penis. The giand is set 
more or less apically, i.e. on the posterior penis end. Vas 


deferens opens laterally, more anterad relative to the 
goffered pocket. Retractor penis inserted somewhat laterally 
but at the apical end of penis, as ciose as the region of the 
lateral pocket. Inside penis a coni(îaI stimulator but there is 
no fold that in rnost Deroreras species runs posterad (!). 

Rectal caecum vvell-cleveloped (Fig. 509). 

Distrihution, The species has been knovvn exclusively 
from Greece, recorded from Makedonia and Tessaly (Pilio 
and Parnassos Mts.) on the continent, and from Antikythira 
Isl. 

Comments, The variabilily range of this slug is un- 
kmmTi. Wiktor et al. (1994) di’avv altention to certain 
differences between the tvpical specimens and those from 
Antikythira Isl. The latter ones are sliglitly larger, paler 
(blackish), have a clear appendix and the posterior section 
of penis with a moi*e pronounced goffering. 

Deroceras (Deroceras) pianarioides{^\xr{VoW\. 1910) 

A{irmihnax])lafmri(mles'^\VMC)\)\. I910b:32Hl.24 firîs.2l.A-B.Terralypioa: 

SE .AJps (Riva - Trenlino. Kecoaro, C'ansiglio - ?.\Jpi V^eneziane, JlaJy). 
.Alfriotifftax rirafffi.sV^A^cv, 1931: 199 (n<» fi^ires). Locus lypicus: Kiva. 

Slrada ponaJe (?). Synlvpus: N.MW no. 191H5. 

References: VV a)înc‘r 193H: 221 fig. l: .•VJteiiu 19H7:22 fJjjs. la-t*. Wa^nier 
l9iT7: 388 fig. l7: VVIklor and MiJani 1995: 157 figs. 9-14. 

Length up to 19 mm. Body slender, usually deeply black 
vvith a navy blue shade, or dark chocolate, sides becoming 
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4 <>ÎM 7 ‘ 2 . UvnH'rms /MfnitrmifanatN - j^^nilaliH of specimens from Ihe Iborian Poninsula. (AfltT 

Caslillcjo ri aL 1965) 


^^i’adually li^hter (lowTiwards. Sole in Ihe niid-seetion 
(*ream>% Ihe lateral zones bein^ darker, i.e. blaekish or 
browTîish. Mueus eolourless in a erawiinj? slug. milky wlien 
the animal is irritated, 

(îenilalia (Figs. 507-510). Penis of irrepilar shape, 
anleriorly often distended. The poslerior, narrower, part of 
the organ asymmetricak usually with a lateral, poeket- 
-shaped, most commonly transverse appendix of varied size. 
Penial gland connected with penis apically on the opposite 
side relative lo appendix. The gland is composed of two, 
usually varyinjî in size, unbranched processes acereted at 
the base and direetly joining* penis (without a shared 
truneus). V'as deferens opens laterally in the neighbourhood 
of penial 0and, where a dark blol is often present. Inside 
penis a medium-sized conical stimulator. 

On reetum a very shallow' caecum (Figs. 511-512). 

Hcoiog}, \ definilely hydrophilous slug, very aple, 
occurrinp near water - at springs, streams and other t>pes 
of small mountain water reservoirs. Il is reeorded from an 
altilute of 800-1900 m a.s.l. 

Pistribution. Italian ,\lps (Prealpi Giulie, Carnia Trento, 
?Trentino), south Tirol. 


Derocenis ponori Lupu, 1972 

Ürravrras /mriori Lupu. I972a: 97 pl. \‘ 

49-54. L/k*us Upicus: Ponoarc (Padi^ - 
Kounianian Wcsl Carpalhians). HoloLvpus; 
X.MGAB no. 131,90. 

The deseription afler Lupu (1972a). 
Body stout, 20-50 mm in length. 
General eoloration pale yellow with 
dark dots which may form a reticulum 
behind manlle. Sole iinieolour. Mucus 
colourless. 

Genitalia (Figs. 5113-518). Penis 
oval, in some speeimens medially 
constricted. Penial gland composed of 
2-5 digitate branehes, some of whieh in 
the shape of small buds. Kaeh braneh is 
separated from the other ones. 
Stimulator defined as triangular, which 
undoubtedly means "coniear. 

Caecum on rectum large, eonslilut- 
ing nearly a half of the w hole length of 
\iseera. 

Distrihution. Aeeording lo the 
available information, the species is 
knowm only from locus Upicus ((irossu 
1983). 

Comments. fiegi-eltably, I have not 
examined the slug personally; 1 have 
failed to loan the t>pes, my request left 
unanswered. »Jugding by the descrip- 
tion, D. tHmori will most probably have 
lo be acknowiedged as a synonym of 
Ü. tnrcictnn. A similar opinion was 
expressed by Likharev and Wiktor 
(1980). Lupu (1972a) maintains that theeonnection of penial 
gland proeesses immediately with penis is a eharacter 
rnakingthe sluga distinct speeies. However, like the remain- 
ing eharaeters diseus.sed in Ihe description, this one is 
obsened in D. tnrcicunt as well. 

Deroceras (Deroceras) ponsonbyi 1884) 

Limas (Ayriotimas) PamirmilaniLs l/?ss. cl Poll. var. hmsauh//i llc.ssc, 

1884: 12. L<k*us iNpicus; Gibrultar. 

Ürrocrras (Malimt) /xmsoiit)//i: Norris 1977: 170 fi|{. 2. 

Refcrcnccs; Wlklor 1983: 164; Gaslillcjo. Gurrido. Ir;lcsius 1995: 14 figs. 
21-2(5; Castillcjo 19ÎM5:25 fijjs. 1-9; Caslillcj** 1997: 165 flj^. 3-4. 

Hesse’s (1884) de.scription concei’ns a juvenile slug 14 
mm long. The author eompai’es it with D. panormitatnnn 
from Sicily, stating that the specimens from (iibraltar were 
paler in colour and covered by fine blaek dots. The anatomy 
is not diseussed, however; there are no figures either. 1 have 
got no information about the tvpes. 

Norris (1977) mentions a slug from (übraltar, ealling it 
D. ponsonhpi. Aceording to this malacologist, the speeies 
bears the followingeharaeters: 


http://rcin.org.pl 







Klgs. 47.‘M75. ÜerfH-eras ponises of spt'C'imens fn)ni CJreec*e. (Orl^.) 
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Figs. 47(M78. Denjeeras />////or////7/////////- penises of spwimens from (ireei*e. (Orig.) 
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Figs. 479-485. Derocems jmnontütanum froni a fcw localities on Sicily. 47î>-48t) and 482-483 - Gcnitalia \iewcd fn)m two oppositc sidcs. 481 - f^cnis. 

484-485 - Rccta of thc samc spccimcns as in Figs. 479 and 483. (Orig.) 
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Figs. 48(>-492. ÜenH eras jHinormitanum from a fcw Sicilian localitics. 48(>-487 - Copulaton* organs. 488-490 - I^cnis. 491-492 - Kwum. (Orig.) 
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Kijîs. lîKMîMi. Derocrras jHUtormitaantu from Bulgaria. 493 - Copuiatorj’ organs. 494 - Pcnis. 495 - Atjpical, flattcncd, stimulator. 496 - Rcctum. 

(.Aftcr Wiktor 1983) 
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FiHs. 497-4îiS. DvrfH't^rnK fHtriuftt - i*xternuJ appi'arauiT of Ihi* hololvpi*. (Aftor Wiktor and Mytonaa lîtSl) 


Body length after preseiTation 20-30 mm (live slugs 
30-35 mm). Exlernally, the slug resembles Ihe paie mottled 
form ofZ>. caruanae (= Daftormitauuai) bul it is larger. Its 
generaleoloration is buff-grey wilh numerous dark fleeks on 
the body. Aeeording to Castillejoef al. (1095). the body is 
dark browTi with fine dark dots (Figs. 51î)-520). Mucus 
eolourless. 

Genitalia (Figs. 521-525. 527). In the anterior part of 
penis an egg-shaped distension with a granular glandulous 
surfac^e. Posteriorly the organ mentioned is w'ormiformly 
elongated, straight or hook-like bent. On the surfaee of this 
seetion of penis there are irregular eoneavities whieh have 
eorrespondinginternal struetures. At the rear of penis there 
is a small mamilla-like. as defined by Castillejoe/ al. (1995), 
proeess w hieh presumably eonstitutes penial gland. Aecord- 
ing to Norris (1977). penial gland is laeking. At the veiy end 
of penis there is the openingof vas deferens. Retraetor penis 
bifurcale: one inserlion is situated near Ihe outlet of vas 
deferens, the other on the anterior, distended, part of penis 
(î). In the anlerior seetion of penis a small conieal stimula- 
tor, w'hieh, aeeordinglo Norris (1977), is plealed. 


No eaeeum on reetuni (F'ig. 529). 

Ecolog}', The slug oeeurs in damp plaees tm waste 
ground and in gardens, ahvays elose to human habitations. 

Distribution. The region of Gibraltar. 

Comments. Tlie deseription by Hesse (1884) is so laeonic 
that it does not help with identifieation of the speeies. This 
opinion is shared by Castillejoe/ al. (1995). Havingexam- 
ined the material from Gibraltar, Castillejo (1999, 1997) 
eame to the eonelusion that the differenee between the slugs 
he eonsidered as the topot\T)es olD. iHjttsoubifi, the slugs, 
also from (jibrallar, acknowiedged as D. (Maiiuo) 
pousoubDi by Norris (1977) and the Moroeean slugs 
I deseribed under the name/?. riedeiiauutu (Wiktor 1983) 
may be a result of ehanges taking plaee in the proeess of 
ontogenesis. However, Castillejo does not diseuss the 
variability rangi\ and the figures he pro\ides evidently 
reveal differenees in the shape of penis, espeeially ils 
appendix (vvhieh the author refers to as “diverlieuluin*'), and 
museulus retraetor penis. And thus we ean only put foi'ward 
suppositions, but as longas the variability ranges both of the 
slugs from Gibraltar and those from Moroeeo are unknow n. 
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IJenHTras /Hiriam. 409 - RcpnMluctive systcm of a paraUpc. 500 - (’opulaton' organs of thc samc spwimcn as in Fijj. 409 sccn from 
thc othcr sidc. 501 - Alimcntar>’ canal. (Aftcr Wiktor and Mylonas 19S1) 

http://rcin.org.pl 











502 


A. WlKTOR 



Fi^ r>02. iJemcrras iHtriuw - stimuiator insido ponis of a paratjpe. (After 
Wlkturand Myionas 1981) 

I consider synoiiyniization of poiLsonbyi-rcdeUaumtt as 
prenuitiireand the slalusof the slufj Norris (1977) described 
as D. (Mdlhio} poiisoubjp as unclear. 

See also the coinments to/>. nedcliauutu. 


Deroi'erHs (DenKerus) praecox Wiktor^ 1999 

()rr(H'erasprarv<}jW\\iU\v. lîMWi: 449rifrs. 1-10,15-10(not figs. 1 l-l.’IÜ-sei? 
Comraents). l/oeus lypieus: Pokrzj'^Mia (Opawskie Mts.. I.owi*r Silesia. 
Foiand). floiol>pus: MNIIW no. MF 401. 


tion, a thin strand of the niuscle runs inore anterad attach- 
ing to the anterior part of penis. Stiniulator inside penis ver>' 
flat, fan-shaped, with a wide base. 

Caecum on reclum vestigial: in the form of a veiy shallow 
pocket (Figs. 539, 538-539). 

Ecolog}, A forest species, inhabiting deciduous and 
mixed stands. It crawls on the undergi’owHi vegetation, 
sheltering mainly in soil and leaf litter. It occurs in low 
numbers, preferably in shadowy damp places in the neigh- 
bourhood of springs and streams. In the mountains it is 
found up to 1200 m a.s.l. Adult spefimens are almost exclu- 
sively collected in spring and early summer (April-rJune). 
Detailed obser\'ations of sexual behaviour wei’e carried out 
byHeise(1995). 

Distrihution. The speeies occurs in the western paiis of 
the Carpathian and Sudete Mts. in Poland, Slovakia and the 
Czech Kepublic, in the l^ilish Lowland reachingas far as the 
Krakow-Wieluri »Jura and the lowlands of Lower Silesia. 

Comments. The species discussed is morphologically 
and ecologically ver>’ similar ioD. roduae, differing in its 
spirally coiled appendix, musculus retractor penis split in 
two, a wlder base of flat penial stimulator, and also with 
respect to many aspects of its biologj' (spring-time reprodue- 
tion period, matingdance, etc) and distribulion range. 

The similarity between the species described and 
D. roduae is so remarkable that, when describing D. prae- 
eox, I acknowiedged some parat>T)es from the Bieszczady 
Mts. (theeastern rangeof theCarpathians, Poland) as forms 
of the same species, which later turned out to be two distinct 
slugs, nearly simultaneously described. It has been con- 
firmed by Keise’s (1995) veiy careful study. 

(ieographically, the two species are mutually exciusive. 
They weit' recorded as sympatric only from Slavakia, w hich 
slill requires further research. The wide range of D. roduae 
encircles that of/>. jtraecox from Ihe east, south and wesl 
(see Wiktor 1973 map 18, Wiktor 1989 maps 9-19, Keise 
1995). 


Refercncos: lludiH* 1987: 351 2. 4-5; Wlklor 1973: 131 fiKS. 49-50. 

2(M)-2ÜS. 243.2S2-2H3; Wiklor 19S9: 128 fïffs. 144-158; Kcise 1995:325 rigs 
la-r. 

Body length ca 35 mm (live indiv iduals up to 40 mm long). 
Body snowy while, less frequently creamy, covered by rare 
dark browTi dots. Usually the dots do not fuse with one 
another (Hgs. 529-530), being loosely scattered in the part 
beyond mantle irrespective of the skin sculpture (they do not 
produce a net-like patternü). Mucus colouiiess, but on 
iriitation also milky white. 

Genitalia (Figs. 531-537). Penis clearly divided in iw^o 
parts. The anterior is broad, sometimes neaiiy rectangular 
in outline. The posterior section narrower, elongated, its end 
extended by a helically coiled appendix. This coiled section 
is usually unilaterally dark-pigmented. Penial gland, con- 
nected with penis at the base of appendix (!), consists of 3-4 
longunbranched processes set on a common stem. With its 
main part musculus retractor penis is insertc'd laterally to 
penis at the ba.se of appendix. Apart from that main inser- 


Deroceras (Deroceras) pseudopanormitanum 
Wiktor, 1984 

fM^nfrrrn.^fPiaUtl/.^itiwaiusiimaaio/Miwjnîtitanuw W'iklor, 19S4:182 
28-33. Locus lyplcus: Tymfi (Tymfi Mls., N'WTîih'OCi*). flololypus: M.MfVV 
no. MP.521. 

RcfcreniHîs: W’iklor- in print. 

Body length up to 18 mm. General coloration creamy 
coffee. On back and mantle dark spots, but the very medial 
.section of back and the short keel are devoid of them (Fig. 
540). 

Genitalia (F'igs. 541-544). Penis anleriorly broadened, 
sometimes with a large lateral pocket. The posterior paii of 
the organ elongated and cylindrical, near its hind end 
a small lateral pocket-shaped appendix. In some specimens 
on the opposite side of the posterior fragment of penis there 
is an additional, less pronounced protrusion resemblingaLso 
an appendix. Penial gland, almost apically situated, consists 
of 13-4 thin. usually unbranched processes set on a common 
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Figs. r>Ü3-r>0(). [)er(H'erasparnastuw. 503-r>ü4 - WTioIe eopulator>’ orf^ns and penis alone \iewed from Ihe opposite side - holotype. 505 - Penial stimulator 

of a parat>pe. 500 - Rectal eaeeiim of a parat.vpe. (After VViklor 1984) 


trunk. Vas deferens opens on the border between penis and 
its appendix. Inside penis a completely flat stinuilator of 
wide base, w hich is wound in such a way thal a small Irough 
is formed inside. 

Rectum lacking typical caecum (Fig. 545), in its place 


there is only a pocket-like enlargement. 

EcoJog}'. A forest species occurring in mixed stands, on 
various substratum, e.g. sandstone. 

Distribution. So far the slug has been recorded only 
from Ihe T^infi Mls. (emirons of Joannina) in NW Greece. 
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Figs. 507-512. DerfX'eras plamirioides. 507-508 - (’opulalon’ or^ns. 509 - Penis \\ilh its stimulator visiblc inside. 511-512 - KcHia of two speeimcns. 
ap - appendix, mrp - museulus retraetor penis, p - pcmis, pg - pcmial 0and. sd - spermalheca duet, spov - spermoviduetus, vd - vas deferens. 

(AfterVViktor and Milani 1995) 
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Piljs. 513-Ô18. ÜerfHeras fHwori. 513-517 - Penises of different speoimens. 518 - Stiinulator. (.\fter Lupu 1972) 


Comments. The slugis similar ioD. panonttlknmw in 
exlernal appearance and the shape of penis but has 
an evidently flat, conipletely different, stimulator. 

DenHX^ras (DenKvras) rethimnonensis 
deWinteret Butot, 1986 

Deroveras rethimmmemis de Wlnter ct Butot, 1986: 41 fij^. 13-16. Locus 
tjpicus: Margurites (Crete Isl., Greece). llolohpus; ZMA no. 386008. 


References: Wlktor 1994: 7 figs. 10-14 photos 1-4; W'iktor, Vardino- 
yannis, .Mylona.s 1994: 32 raap 9; Wlklor - in print. 

A large slug, altaining up to 40 mm in length, of a very^ 
soft and limp skin. Specimens preserved in alcohol are 
usually blackish or gi*ey and look as if faded. Under a high 
magnification tiny gi’anules of a dark pigment are discern- 
ible in skin. Most commonly back is darker than sides. Sole 
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Figs. 510-520. Deroveras /xjnsoNhf/i. 51 i)-52ü - Extcrnal appcaranc’c. 521 -525 - Copulatorj’ organs. 520 - Postcrior scction of visccra. (Aftcr Castillcjo 1000) ' 

i 
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Kijjs. 527-528. iJrmrrrfis /M)fis(whf/i. 527 - C’opulat()r>' orguiis. 

528-Stimulator. (Aftcr N»)rri.s 1977) 

n eaniy. Some specimen.s havelheir baek and manlle dark, 
as a malter of faet blaek, and only sides paler. Speeimens 
elearly dark-spolted, espeeially on mantle, are also eolleeted. 

(lenitalia (Kigs. 54(>-540,551-552.555-55(3). Penis di\ ided 
in two parts: the anlerior one is broadened. its one side 
eovei'ed by gi*aniilar glands; the other seetioii is narrower. 
posteriorly \Nith varioiis dislensions or poekets often reseni" 
blinglateral appendiees. Between these protuberanees Ihere 
is Ihe outlet of penial gland. The organ is very eharaeteristie 
as it is eomposed of a elearly longslem on whieh two (!). also 
long (!). branciies are situated. They may have ineonspieu- 
ous offshoots. \'as deferens is eonneet(*d to a side of penis, 
most eommonly at the base of the largest proluberanee. 
Retraetor penis usualiy with one lateral insertion in the 
posterior paii of penis. Sometimes an additional small 
museiilar strand, attaehed more anlerad but also laleraily. 
is present. lY'iiis is very often blaek posterioiiy. Inside this 
organ Ihere is a large, narrowiy eonieal stimiilator, almost 


aiways dark-pigmented. Its free end is usually direeted 
posterad. Dark pigmentation is observable in other parts of 
genitalia as weli. e.g. in spermoviduetus and the membrane 
surrounding viseera. 

Caeeum longand thin (Figs. 550, 553-554, 557). 

Ecolog} . The speeies oeeurs mainly in the lowlands, in 
the mountains not exeeeding 1200 m a.s.l. It inhabits various 
habitats, both shaded by pine or maquis, and, as a s>Tian- 
thrope, in the neighbourhood of streams for instanee. 

Distrihution. The speeies is eolleeted on the whoie of 
Crete (Cîreeee), being probably the eommonest slug of the 
isiand. D. retiiitmtintrnsis has aiso been reeorded from 
Turkey (Wiktor 1994), but it shouid be found out whether the 
Turkish slugs have been introdueed or are indigenous to this 
territory. Besides, as they are siiglitly different in the 
appearanee of penis, tliey may prove to represenl a distinet 
speeies. 

Comments. There is another speeies externaily resem- 
biing l). rrfffinutonrNsis, espeeially its biaek forms. that 
oeeurs on Crete, nameiy Ü. /asif/tiottntsis. Il has been 
deseribed in two subspeeies. both differing from the siug 
diseussed in the shape of penial giand, whieh, whether 
branehed or nol, never has a eommon trunk. 

Another largx' (îreek siug, for a ehange spolted, compara- 
bie with D. rrt/timttottrttsis is D. t/trrsifrs. It has, in faet, 
penial gland set on a long trunk, but the lalter further 
repeatedly divides whieh results in a strueture resembling 
a tree with numerous twigs. 

IJenH^^rüs (DenKx*ras) reticuintum (Müiler, 1774) 

Litndjr n'tirntntus (). V. MiilkT. 1771: II). !.()cus lypiciis: KhdrikKdHl 
(OcniiiHrk). T\pu.s: docs m)l cxlsl. Skn' Altcna lUdDa: ll).'l 11/?. 1 - 
l()p()lyp(‘s. 

Litttdj- tutiirdfd ikniUl. 1811 (aflcr .-Monso, Ibancz. Hcch 198.5: 102). 
?A{/ri(itittiftJ‘ Ürf/tttdttitts Hour^ii^nal. Si'c Sinirolh 1880b; .5l!)and .Allcna 
19,50: 17 

'}LiitttiJ(Krffttit'kilttist ttirrttsis Hour^iipmi (in Ncvill). 1880: l().‘l (by somc 
mahmolo^isls, (r.j;. U*ss()na and Polloiicra lK82a: ,50 or Hcssc 1920:!)!), 
n'j^ardiKl as a synonym bul acc. to Hodon, Hoalo, (Jiusli 1982: 54. il is 
im|)ossiblc lo csiablish whal sfKi-ics wa.s acluaJly giwn this namc). 
Typus: .S.MF no. 00901. 



Ki^. .529-.5.50. Drmrrrtis /trttrrttj' - cxlcrnal appcarancc. (Aflcr Wiklor 197.*1) 
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536 


539 


533 



Figs. 531-539. Demveraspraecoi. 531 - Roproductive systom. 532 -C’opulaton' orgatis viowod from tho sido of body intogumonts. 533-535 - Stimulator insido 
ponis: notico that its ono sido is smooth (Fig. 535). 536 - Postorior ond of viscora. 537 - Roproductivo systom of a juvonilo spo<imon. 5:J8 - Alimontarv* systom. 

539 - Caocum on roctum. (Aftor Wlktor 1973) 
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5-10. DrmnTus fksrudnpanarntitatfnm - exicrnai appcaranw. (/Ulcr Wiktor UWS-l) 


Alfriotiinaj" simmthi t’ockcrcll. 170. Tcrm lypica: Canar> Islands. 

’.n'^pus; SMF no. OOîM)!. Scc also .AJlcna 1050: 17. 

Drmvrras aitrnai Lupu. 1070: 10 pl. I rii>s. 1-0. Uwus Ijpicus: Bucliarcsl 
(Koumania). Ilolotypus; MN(i.AB no. 13200 (1 liavc not si*i*n llic 1}^k*s). 

Cautionl Oflcn. cs|HriaJly in Ihc lOth cenlur\’. D. rrtirnlatnin was not 
disiin)^iishL*tl fnim or confuscd wilh D. affiTstr and D. tarrinan. 

Kcfcrtmccs: Lulhcr 1015: 1 fijîs. IB-D: Liklmrcx and Wiklor lOKO: 110 
fij^. 103-107; Wiklor lOSO: 122 Viffs. 113-111. I2(i-M3: Caslillcjo. (iarrido. 
Ifijlcsias 10î)5: 24 fi)iS. 4H-54. 

l4ody U‘n^1h ii|) lo 25 mni (livc slu^s up to 45 mni). Skin 
Ihifk. (icncral coloralion (Tcam\, hrown civamy or coffee on 
Ihc hack^Miund of which thcrc arc dark, hla(*kish or hlack 
hut of varicd inlcnsity, spolts. In Ihc part hcyoiul mantlc thc 
dark pi^mcnt is conccntratcd in skin j^i-oovcs, produciiig 
a rcticulatc pattcrn (Fi^. 558-55!)). Mucus colourlcss. on 
irritation milky whitc. 

(icnitalia (Fi^. 5l)0-57S). In adult spccimcns pcnis 
dccply latcrally constrictcd, hoth parts can usually hc 
inscrilu'd in an oval. On thc poslcrior cnd thcrc is a larjiîc 
pcnial jjland vvidcly varyinpf in shapc. .Most frc(|ucntly it is 
madc up of a fcw hranchcs (*ovcrcd hy ^landular papillac 
and mcrjjfcd in a shorl common trunk. Somctimes pcnial 
^and is rcprcscntcd hy a sin^e proccss of hoih sidcs 
papillac-covcrcd. Vas dcfcrcns opcns latcrally closc to thc 
rcar cnd of pcnis, ncarly alvvays on thc sidc of body intcgu- 
mcnts (!). Insidc pcnis a lari^c lon^îconical stimulator. 
Cac(*um on rcctum lon^(Fij>‘. 570). 

/úf)log}. A\ prcscnt Ihe spccics is aimost cxciusivcly 
know n as a synathropc. It avoids woodiand, thou^i may he 
found on forcst inar^ins. It occurs in various opcn hahitats, 
c.j^. in mcadovvs, ditchcs, hy roadsidcs, in ruins, ncar 
huildin^. in ^rardcns, parks, diffcrcnt typcs of cultivation. 
A mcso|)hilous. lowland, cuiytopic spccics. Its lifc cyclc 
covcrs a fevv months and, living for ahout a ycar, thc slu^ 
usually yiclds tvvo j^micrations. Thc v\'intcrinsslaj»‘c arc cgt(s, 
somctimcs juvcnilc spccimcns. Thc main rcproductivc phasc 
falls in summcr and autumn. Thc slu^jdics at thc first frosls. 

[). rvnntldttttii is an omnivorous spccics. fccdin^mainly 
on fr(»sh parts of plants, hoth lcaves and fruit (c.4(. hcrrics), 


tubcrs, scedlings elc. It is a dangcrous pcsl of ficld and 
garden cullivations, for vvhich rcason Ihc slug has bccn 
dcvolcd many studics and ranks among the specics vvhose 
biologv' is hest knovvn. 

Distribution. II is difficult to cstablish vvhcrc thc original 
distribution range ofZ^. rrtirulafutti vvas; it must have heen 
somevvhcrc in Europc. Currcntly the slugoccurs practically 
in thc vvhole of this contincnt, hut in its south-eastern part, 
particularly in thc Balkans, is oftcn found only as a syna- 
thropc; in morc natural habitats it gives vvay to other 
spccics. l). trfirutatutti has bccn introducTd to diffcrcnl 
|)arts of the glohc, c.g. Norlh .\mcrica. Feru, Tasmania, Nevv 
Zcaland, Central Asia. 

Comnwnts. The informalion ahout l). rrfirutatutii 
found in litcraturc is not fuIJy rcliahlc. In old papcrs thc 
spccies was commonly not distinguishcd from/>. aftrrsfr 
and ncarly ccrtainly (‘onfuscd w'ith D. jirarroj\ ü. roiliiar, 
and esp(M*ially l). turriruiti. 

It can hc casily distinguishcd from D. jfrarro.r aiul 
D. roitiiar as thc Iwm) havc a vestigial caecuni on rcclum and 
a flat stimulator. 

D. Uijrrstr diffcrs from the slug discusscd in its penial 
gland, vvhich is smaller. unhranched and not papillac- 
covcrcd, as vvcll as in lack of spots on thc body. 

It is morc difficult to diffcrcntiateZ>. rrfirutafutti from 
D. turrirutu as hoth spccics display immcnse variahility, 
cspecially with rcgard to pcnis. In D. turriruiti, vvhich does 
not attain such a largc size as thc specics discusscd does, 
pcnis is somcvvhat differcnt, althougli thc diffcrcnce is 
difficult to dcfinc prcci.scly. Makinga succcssful distinction 
bctvvcen thc tvvo slugs rc(iuircs cxpcricncc, that hcingbcst 
ohtaincd Ihrougli cxaminalion of a series of spccimens. In 
D. turrirutti vas dcfercns usually opcns on Ihc side of 
visccra hclvvccn tvvo small distensions, Penial gland shovvs 
a tcndcncy towards rcduction, oftcn assuniing thc shapc of 
nodules or a tuft of short proces.scs. It is also important that 
this slug is oftcn found in fore.st, though, as also cuiytopic, 
il may hc svmanthropic and occur amongst rock vvaste, 
rubhle ctc. 
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Figs. 541-545. Deroceras psciutoiHinormitatntm. 541-542 - Copulalorj' organs and ponis seen from the other side. 545 - The holot>pi»’s penis with its 
stimulator visible inside. 544 - Penis of a paratjiH*. 545 - Kec*tum of the hoIoUpe. (After VV'iktor 1984) 
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Klips. Dernceras n^thhuHfmensis fn)m Turkoy. r)4(» - Copululurj' orpins. 5-17 - IVnis. 54H-5-I!) - Stimulntor. 550 - ruiH'um ou rt'ctum. (.Aftt*r 

WikicirtOlM) 


Deroceras (Deroceras) rh(pdensisVovvi\Y\, 1972 

Demeertis rhoiieusis Poreart. 1072; 114 0)?. 4. Ixr'us typifus: town KcSdhos 
(= Rhode.s, Khodes I.sl.» (iretfc). IIolol>pu.s: NNML 

Al present the speeies is knowii only from Forearl's 
(1972) deseription of 3 juvenile speeiniens. 

Body lenglh 15.5 mni (the sliigpresiimably reaehes larger 
dimensions). Coloration evenly gi*ey. 

(ienitalia (Fig. 5H0). In the IvTie speeimens ihe genitalia 
are not fiilly developed. Penis is oval, flaltened. In its 
posterior seetion two appendiees of smooth surfaee and 
a short penial gland are situated. Stimulator eonieal, vvide. 
Museulus retraetor penis apieally attaehed to penis. 
Caeeum on reetum short. 

Distrihuüon. Town Rddhos ( = Rhodes, Rhodes Isl., 
Oreeee). 

Comments. The status of this taxon is unelear. It may be 
a distinet speeies or represent juvenile speeimens of a slug 


knowTi under a different name. In the genus Derocrras 
juvenilesoften differ in eoloration from adult individuals, the 
genitalia, partieularly penis and penial gland, ehanging 
during maturation. 

Ikproceras (i)eroceras) riedeiianumW\k\o\\ 19S3 

Demeeras (Ik^meeras) riedeliattum Wiktor, 1US5; 11)2 figs. 14-21. Uh*u.s 

lypieus: Skikda (= l*hilippt*\ille. Algeria). Hololypus: MMIW no. MP 470. 

Body length up to 23 mm. Mantle aeereted so far posteri- 
orly that its anterior, free, fraginent, rouglily 2/3 of the whole 
length, ean be tilted up. Coloration pale eoffee with dark 
spotting both on mantle and the posterior body part (Fig. 
588). 

Genitalia (Figs. 581-589). Penis elongated, medially 
eonstrieted, usually anteriorly enlarged. The posterior part 
equipped with one smooth-surfaeed proeess bent anterad 
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Kij(s. 551-Ü54. iM'mveras rethinnmuvitsis (n)ni Crt‘lc. 551-552 - Copulaion organ.s. 55il-554 - Caecuin on it*clum. (Orijj.) 


whicli probably eonstilutes penial 0and. On tlic opposite 
side of the rear end of penis there is an appendix-like 
distension. Vas deferens opens soniewhat lalerally between 
the proeess and the distension. Mu.seiiliis retraelor penis 
single. i.e. with one insertion lo penis (!), siluated also 
between the proeess and the distension but apieally. 
Stiniulator eone-shaped. 

Caeeuni on reetuin laekin^ï (Fig. 587); only the lerminal 
seetion of intestine abruptly broadens. 

EcH)log}\ Tlie slu^ was eollected in dainp leaf lilter of 
thiek brushwood, ineork-oak forest, ruins and roek-debris. 

Distrihution. So far Ihe only knowTi are speeimens of the 
tVT)e series froni .\lgeria, eolleeted in the environs of Skikda 
( = Philippeville) and Annaba (= Bône). 

Comments. The species resembles/y. lion.sonbjfi sensu 
Norris (see the notes on this speeies p. 500) deseribed from 
Gibraltar. The similarity eoneerns the shape of penis and, 
espeeially, penial gland, whieh assumes the form of a pro- 
eess ha\ inga smooth surfaee. The essential differenee is to 
be looked for in the appearanee of museulus retraetor penis 
whieh in U. poitsoubtti is bifureate, its one insertion at Ihe 
rear of penis and the other in the anterior part of the organ. 

The shape of the posterior penis seetion in D. rirdv- 
/iattttttt may bring an assoeiation with similar struetures 
obseiwed in D. .stttrattt/i.A closereomparison, however. will 
show' obvious differenees (see Figs. 1)21-1)29). Besides, 
D. s/ttrattt/i is not spotted and has a eleaiiy pereeivable, 
thougli ven shallow, reetal eaeeum. 

Havingexamined the material from Gibraltar. Castllejo 
(HI9(). 1997) eame to the eonelusion that//. rivt/e/iattttttt 
was a synonym of D. /tottsottbt/i. However. the slugs. w hieh 


the author aeknow ledged as topotypes of D. /jottsottb//i, 
differ from D. riet/eiiattttttt in the apperanee of penial 
appendix (termed “divertieulunr by Castillejo) and in tlieir 
forked museulus retraetor penis. Aeeording to Castillejo 
(1999. 1997), the lopot.vpes al his dispo.sal may be jiivenile 
forms, the ty|)ieal eharaeters deeribed for Ihe slugs from 
Moroeeo possibly manifesting themselves later in onlo- 
genesis. It niay be the ea.se, yet Ihe author's statemement is 
just a supposition, whieh, in my opinion, is insuffieient to 
.svTionymize the Iwo taxa eoneerned, at least at the eurrenl 
state of knowiedge. Sinee the variability ranges of 
D. /jottsottbt/i sensu Castillejo,//. /Jttttsottbt/i sensii Norris 
and D. riedeiiattttttt from Moroeeo have not been eslab- 
lished yel, I adhere to my opinion regarding .Moroeean 
D. riedeiiattitttt as a distinet speeies (see Comments to 
D. /jottsottbt/i p. 500). 


Dentceras (Deroceras) rodnaeijvos^w et Lupu, 19()5 

/Jrnn'rrns rrw///m' (Jn»ssu cl Lupu, IÎMm; 28 fijfs. 2a-iv l.m’us C>picus: Monl 
liiau (Kodna Mls, Roumania). üoIoImius: .\.V1(i.\n no. I.'Jl.T). 

Ürnurrds (/'Uit/tftstitfnttns) fatrrtt.sr Macha, 0)81: !)7 fiiîs 1-8. Locu.s 
Wpicus: 5(M) ni S of Ihc shcllcr-homc “Chala pial Such.viu” (.Malâ Kalra, 
Slovakia). HoioLV|)us: Slovcnskc mu/A*um. Opava (Slovakia). 

/Jt'nH'rrns (/Vttt/tt/stittttttasJ Jttnittattt W úirivtï. l!)î).‘l: 12;i flj(s. 1-2. Locus 
typicus: ComlK'lircdc. ncar “La Con^na". Chasst'niJ .\ordhani;(Kanlon 
Bcrn. Suitzcrland). Ho1oI>t)Us: S.VIK no. :J()Î)7!)4. Sih* Kcisc l!)!Mî. lî)î)7. 

Rcfcrenifs; Schinidt l!)7l; 131 fijîs. 1-1; Wlklor lî)73; Kiô fiji><. 51-52, 
2()!)-214,244.284-28.5; Likharcv and W'iklor 1!)S(): i(i7 figs. 144-148: Hodon. 
Hoato, (iiusli li)82: .5!) njîs. L\-L: (irossu l!)8:i: 373 fijifs. 234A-I); Kcrncy. 
Cumen)n..Jun^)lu(h l!)83; l!Mîfl^.5inap2l4:\Viklor I!)8!): 131 fijîs. 1.5t)-lljli: 
Kcisc mm: 325 Hk:. I: Kcisc l!)!Mi: 315; K(‘is(* l!>î)7: 103 n^s. 1-5. 
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555-557. DvnHTnts irthimiionvusiH from ('rele. 555 - Ctjpuliiton- orgnns. 55({ - Slruclures insitle penis. 557 - Ci'aeum on riHium. (Oriif.) 


Body len^h 32 mm (live slugs up to 45 mm). (îeneral 
eoloralion white (rarely), light creamy, dirty creamy or straw 
yellow. Mantle and back, except for the latter’s mediai 
section, nearly always dark brown- or blackish-spotted. The 
spottingmay bearranged in a reticulate pattern. Individuals 
entirely devoid of spots are rare (Figs. 58!>-59()). Mucus 
colourless but when the slug is irritated also a milky secre- 
tion of skin appears. 

Genitalia (Figs. 591-597, 599-()0()). Penis irregular in 
shape, niedially constricted (in older specimens), anteriorly 
regularly distended. The posterior part vNith different 
swellings, at the veiy end vvith a lateral distension, a kind of 
lateral pocket or transversely siluated, short. broad and 
slraight (not coiled!) appendix. Penial gland, conslistingof 
a few branches set on a common trunk, apically connected 
with penis. Musculus retractor penis single, unforked. 
Stimulator completely flat, on a narrow* base, with a gi*adu- 
ally broadening free end. 

Caecum on rectum vestigial: in the shape of a shallovv 
pocket (Figs. 598, HOl). 

Kcotog}', A forest slug, occurring mainly in deciduous 
and mixed stands, particularly oflen found in dense tickets 
of herbs near springs. In Cenlral Europe the main phase of 
its reproduction cycle falls in autumn: in vvarmer climate 
D. rodmic reproduces also in other seasons. 


Distrihution. The distribution range, still not knowTi 
entirely, covers a vast area from the Eastern Carpathians, 
i.e. Ckraine and Roumania, through Slavakia, the Czech 
Republic, SE Poland, Hungary, Austria, Switzerland, 
S (iermany, CToatia, France and probably Spain (see 
Comments). 

Comments. The species is ver>’ similar to i). pnwcos 
vvhich differs in ils spirally coiled penial appendix, broader 
stimulator of a wide base, retractor penis with two inser- 
tions, body most often beingw hite and rarer spots which do 
not |)roduce a reticulum. Besides, this species has a spring- 
time reproduction period. The tvvo slugs are mutually 
exclusive, their ranges not oveiiapping. Their bionomics is 
different, too (Reise 1999). 

Tvvo papers by CasliJIejo, (îarrido, Iglesias, published in 
1993 (Fig. 44) and 1995 (Fig. (52), include the same drawing 
of D. ro(lu(u\ in w hieh reclal caecum is long, at the same 
time mentioning(1995 p. 30) that the slughas "a short rectal 
caecunr. This may be a mistake or the authors dealt vvith 
some other, similar species (!!). I have got in my collection 
D. rodmtc from Spain, vvhose rectal caecum is typical, i.e. in 
the shape of a vei-y shallovv pocket (!). 

With the use of methods of laboratory culture and cross- 
breeding as vvell as electrophoretic analyses, Reise (199(5, 
1997) has revealed that D. Jttraunw is only a Mendelian 
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Figs, 558-55Î). Dertweras retirulattitn - exlernal appi^araiRt*, (.4fler Wiklor 1973) 


coluur morph ofD. nxhtae. These results are fully eonfirmed 
by my owti anatomical sludy. The presened holotvpe of 
D. Jantnttm is nearly black. Nevertheless, against Ihis 
backgi’ound slill darker, compleiely black blots are visible 
both on mantle and tlie part beyond it. 

/Jcnx^eras (l)eroc*eras) samium Kähle, U)84 

Üerarerti.s (Ptattt//.stiftttittt.st stit/titittt Hahle. lî»K.*hi, 115 fif^. 1-9. bK’Us 

I.Npieii.s: P.sili (Samos Isl.. (in*e(‘e). HololypuK; NN.ML no. 91(KS. 

Keferences: Har anil Bu(o( liiSH: 77: Wiklor 1991:24 fi)(s. (>.‘Mlfi; Wiklor 
- in prinl. 

Body lenglh up to 40 min. Mantle aiul back iiniformly 
black, sides in the anterior body section getting gradually 
lighter to become creamy to whitish (Fig. (>02). Sole creamy 
but in some specimens its lateral zones are blackish. 

(îenitalia (Figs. (>02-000). Fenis veiy shorl vvilh a huge 
lateral distension which is so large that it constitutes 
roughly 2/3 of the whole organ. The anatomically posterior 
part of penis, which in adult specimens is usually situated 
beside the distended, anatomically anterior part, is markedly 
narrower, beiit and terminates with a pocket-shaped kind of 
appendix. Penial gland is made up of a tuft of 10-15 pro- 
cesses joined at the base and accreted to the apical end of 
penis more or less at the ba.se of appendix. Just by the 
junction penis-penial gland. but already lalerally, there is 
theentiyof vas deferens. Stirnulator flal. fan-like, very broad 
and so large that il neaiiy fills up the distended anlerior pari 
of penis. 

Caecum on rectum well-developed, medium-sized. 

Distribution. Tlie (îreek islands of Rúdhos. Kos, Samos. 
Hios, Ikaria, Lesvos and the environs of Sel(;uk (Vil. Izmir) 
in Turkey. 

Comments. Kxternally, the slug is similar to D. kvaett- 
sLs\ which differs in its elongated penis. and the anterior 


part of this organ being smaller and less conspicuously 
distended. Besides, its posterior penial section is of differenl 
shape and has two pockets of the tvpe of appendices. The 
two species also have different distribution ranges and have 
never been found sympatrically so far (see Comments to 
D. ktatettsis p. 457). 

There is a strikingresemblance between D. santittnt aiul 
D. ikaria: the latter seems to be a minialure of the former 
slug. D. ikaria is likely to turn out to be a junior synonym of 
D. santittnt (see Comments to 1). ikaritt p. 451). 

Deroceras (Denweras) seriphium 
W'iktor et Mylonas, H)S1 

DfrtMrra.s ((‘lathi/.stitittitust .svrittltitttitWW^U/rei .Mylona.s. 19S1: 1S4 fi$p^. 

9-lS. Um-us iNpk’Us; Konlari'ho.s (Sôrifos = SiTlphos Is!.. (îrLKHH'). 

ilololypiis: M.VIIW no. MB 497. 

Body length up to27 mm. (leneralcoloration creamy vvith 
blackish spotling both on mantle and back, excepl for Ihe 
latter s medial section. Some specimens (from Kea Isl.) are 
almost uniformly creamy vvith only scarce spots oii mantle 
(Figs. ()07-(>()8). 

(ienitalia (Figs. OOO-t)! 1. ()14-(>T8). The anterior stHiion 
of penis oval or cylindrical, distinctly longer than the 
posterior one. The lateral constriction deep, in Ihe form of 
a crevice. The posterior penial seclion wilh a conspicuous. 
transver.sely situated appendix. Penial gland, set apically 
relalive to the longitudinal axis of penis, is composed of 
a few thick, sometimes branching processes. Vas deferens 
opens almost apically at the base of penial gland. Musculus 
retractor penis bifurcate, its one strand atlaehed belovv Ihe 
vas deferens oullet, ihe other to the anterior fragment of 
penis. Stimulator large, flat. sometimes contracted, with its 
margins folded up. 

Rectal caecum vesti0al: in the shape of a shallovv pocket 
(Figs. ()12-()13). 
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Fiî»s. 5ti(i-575. Üi^roverds rvticulatftttt from Polund. 5(i() - Rcpn^duclivc sysleni. 5(il-5(iîi - C'opulu(or>' organs. 5(>4 - Stimulutor inside penis. 
5(15-575 - Differenl l>pes of peniul }dand. A - alrium, Be - bursu c*opululrix = sperinullu'eu. Dh - duetus hermuphroditieus. (îa - f^undulu albuminalis, 
(îh - i^andula hermaphroditieu. F1 - peniul glund, .Mrp - miiseulus retraetor penis, P- penis, SPO\'- spermo\iduetu.s. (After Wiklor 1975) 
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Figs. 57f)-579, Oemcrras rcUvitUituni, 576 - Copululon orguns of u spei.*iiiR*n fn^m Bulgariu. 577 - Copululor}’ orguns of u speeimen fn»m Yugosiaviun 
Maeedoniu. 578 - Slruelures inside |)enis of a siH'eimen from Poland. 579 - Caeeum on reelum of the same speeimen as in Fig. 577. iAfier 

Wiklor 1961). 1983. 1906) 


Distribution. The species is recorded exclusively froni 
the Cyclade .\i*chipelago (Greece), i.e. Kea, Sérifos and 
Sifnos Isls. 

Deroceras (Deroceras) .s7i/ra/ir/(Simroth. 1894) 

.AffrUiUmnjr Stnrnnyi Simroth, 18.94e: 393 1. 19 figs. 6-9. Locus Ivpicus: 
Ochridu (= l.ake Ohrid. .Mac*edonia). Lcetot>pus: N.MW no. 19494. 


AifrinUmnx mnrinn.s Simn>th. 1894c: 393 I. 19 figs. llV-11, Uh'Us Ivpicus: 

Ochrida (= l.ake Ohrid. MaccHlonia). Holot>pus: NMW no. 19439. 
/Jcrot'crns mmnnicii.s Grossu et Lupu, 1959: 46 figs. 6a-f. Loeus l>picus: 
Sibiu (Houmuniu). Holot>pus: SMF no. 161648/6, 

Refeivnees: Lupu 1972b: 91 figs. 25-39 (vuriabilily of penis); Wiktor 1973: 
113 figs. 47-48, 159-165, 239. 274-275; Kosihska 1980: 113 (life histor>); 
Likhnrt*v and Wiktor 1980: 132 figs. 55-62; Ulktor 1983: 166 figs. 82-8.3; 
VVIktor 191ML 94 figs. 125-126. 
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r)K(). Drrorenis r/tiM/rusfs - Cii[i\ï\ii{nry DrgJins. (AftcT AJlena tî)72) 

Bociy len^^lh in live specintens up lo 41) inin, rarely even 
iip to <)() inm. afler presenation in alcohol ca 25 inin. Skin 
thin, liinp, with injernal orgnns showin^throiigfh. Coloration 
cwen (Fi^. ()liM)2()): pale coffee, dark creainy, chocolate, 
sometimes black. ITack usiially clarker in colour. After 
presemition the slug is usually from whitish- to hlackish- 
colüuivd. Mucus colouiiess, watery. 

(lenitalia (Fi|ifs. ()2t-()25, ()2H-()3()). \isc*era, inciuciini^ 
reproductive or^ins, most commoniy coverc'd hy a blackish 
memhrane. lYMiis hammer-sliaped, of a short mediaily 
hroacieneci shaft, with two appenclices clifferinfî in size and 
shapi', usually hent anterad. One of the appendices is 
rouncleci. tlie other assumin^ various shapes: it may be hook- 
like henl or strai^it; hoth are ^offeivd (Fi^. ()2î)). The other 
appcndix menlionecl prohably plays Ihe role of penial glnnci. 
Viis defc*rens opens at the base of the lar|^^r appenciix. 
Musculus retractor penis unciiviclc'cl, inserted lateraily more 
or less hetween the two appendic^es. Insicie penis a low 
conical stinuilator. 

(’aecum n‘presented hy a shallow rc'ctal enlar^Mnent or 
a vesti^al pocket (Figs. ()2H-()27, HHl). 

A lowlanci nu»sophilous, or even hyj^rophilous, 
spc'cies, oc‘c*urrin^ in open hahitats precioininantly near 
water, in meadows, ciitches, parks and cemeteries, rucleral 
environment. IJ. sf///•(//ff/i belongs to slugs of the best known 
life history (Kosiiiska IDSO). Ii reaches sexual maturity after 
ca 05 clays, livin^ca 7 inonths. 

[Jislrihution. Ori^nally. the species probahly inhahited 
soutli-eastern Kurope. particuiarly Ihe rejdcm extendin^ 
from MaccMionia lo Croatia ancl Hun^ary. I( is easily intro- 
cIuccmI and. as a synanthrope. has invacieci vasl areas of 
Furope. Il has been recorcled from Turkey. Ruig^iria, 
Koumania. Kussia, Kazakhstan. Central Europe, Hel^oiancl 
Isl. on ihe Kaitic. the Netheriancis anci Oermany. The siujî 
can he expectcMl also in olher re^ons, especialiy of Europe. 

Comnwnts, The black form conslKutes the majority of 
(he population occurrin^hy l.akeOhrici in Macedonia (within 
Ihe former Yu^ïosiavia). In the remaininjîparlsof Europe the 


pale one, from hrowTi- to creamy-colourt'd, predominates, 
ciarker specimens being only exceptionaiiy founcl. 

iJercweras (IJercweras) .v£//i^i^(?7TeA7é»(Simroth. 1802) 

Anrio/imns sutHfffrrstis Sinirolh. 1 Hî)2h: 4;I: Siniroth lSÎ)4n: 12 T. 17 fijjs. 
ÔA-B. lx)cus typicus: Maykup. S\'nl>'pus: ZMB no. 45704 (2 dricd and 
thcnMorc not disstvtcd spcc.; thcrc is noabsolutcccrtainty whcthcr thcy 
art* s\Tit\pcs). 

Af/rin/itmij-ftffrrstiru/us Simroth. 18î)2a: 44; Simroth IHOla: 12 T. 17 0. 

lx»cus l\picus: “C’haniischky" (S of Maykop). St*c Likhart*\ and Wikotr 
tOSO: 1.54 and 15S. 

Af/riotii/uu Amittoiri Simroth. 11)01: 159 t. 15 figs. 1-10. Locus lypicus: 
X'ladykavkaz (= Ordzhonikidzc). Synlvpus: ZIN. Scc Likharcv and 
Wiktor 1980: 157. 

\on ÜrroerrtLs sutmf/rrstLs’. Grossu and Lupu 1959: 44 figs. 2a-c. 

Non UrnH'rnts amimt/ri: (iros.su and Lupu 1959: 44 figs. 4a-b. 

Bcfcrenccs: Likharcv and Wiktor 1980: L54 fij^i. 111-115. 

Bod\' length up to 45 mm. Coloration, except for head, 
neck and the anterior part of sides, dark creamy or pale 
coffee; some specimens are white when alive. Body often 
covered by fairly sparse spots resembling^splashes of a dark 
pif^ment. The spols often yield a reticulate pattern. Over 
pneumostom always a dark blot (!). Head. tentacles, nape, 
Ihe neck section and the anterior part of sides evenly black 
or hlackish (!) (Fij^s. ()B2-()B4). Sole creamy. In juveniles 
when irritated mucus turns milky. 

(ienilalia (Figs. (i35-()3S). Penis of varied appearance: 
roundish, pear-shaped or sliglitly constricted. Penial gland 
connected with penis more or less apically. Its shape also 
varies. rsually the gland is made up of a main branch with 
one or a few laleral offshoots al Ihe base. In juveniles it is 
represenled by a straigiU branch without appendages. Vas 
deferens opens to penis apically, too. Between vas deferens 
and the ba.se of penial gland Ihere isa black blot on pcMiis (î). 
Musculus relractor penis is latc'rally altached to penis, 
roughly in Ihe middle of this organ. Aii additioiial small 
muscular strand comes off the iiisertion and runs towards 
Ihe riMir of penis, where it is allached (!). Stimulator large, 
completely flat, fan-shaped. narrowingat the base, whereas 
its free section is semicircularly rounded (!) like in a fan. 

In Ihe place of caecum a vesligial pocket on reclum 
(Fig. ()3b). 

Ccoiog}, A species of woodland. Winlering as juvenile. 
Ihe slugreaches maturity in springand reproduces in this 
season and early summer. i.ater in the year only juvenile 
specimens are found, a parl of which reach the male phase 
of genital developmenl in the autumn. 

Distrihution, rhe northern Caucasus aiid forests of the 
Krasnodarskiy and Stavropol’skiy Kray, and also the 
foreland of Dagestan. The range extends southward lo reach 
the region of Tuapse-Sochi and the ridge of Ihe (îreal 
Caucasus (here it overlaps Ihe range of relative l). hfth/t- 
rt(tt/ititt). As introduced, the species is knowTi from giirdens 
in the environs of'rashkenl and giasshouses in the region of 
Sankt Petersburgand Koslov-na-l)onu. 

Comments, This siug is very similar to I). h/tkttritttttt/tf, 
their dist ribution rangi's part ly overlapping. The two species 
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Figs. 381-587. Derocrras riedetianum. 581 - Copulatorj’ organs. 582 - Pcnis. 583-584 - Slructurcs insidc pcnis. 585-586 - Postcrior cnd of pcnis in diffcrcnt 

spccimcns. 587 - Rcctum. (After Wiktor 1983) 
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Fig. 588. DenH'eraa rfedelianum - extcrnal appearanct*. (After VVIktor 1983) 


differ mainly in Ihe appearanee of stimulator and penial 
retractor as well as in distribution (see Comments to 
D. b(iknri(tunnf p. 40H). 

Deroceras (Deroceras) tarracense A\iena, 1009 

Df'n/reras tarravetise AJtena, UMiOa: lOtî figs. .‘îa-e. Loeus typicus: Nola de 
Colldeju, prov. Tarraiîtina (Spain). HoIot>T)us: N^NML no. 5233. 

References: de VMnter 1986:138; Castillejo, (Jarrido, Iglesias 1993: 175 
figs. 17-22, 52; Castillejo, (îarrido. Igiesias 1995: 30 figs. H(i-72. 

Length of live individuals up to 40 mm (Castillejo et al. 
1093), after preserv ation 23 mni. Coloration brovvTi of various 


intensity, body covered by grey-browiiish or blackish spots. 
Mucus colourless. 

Genitalia (Figs. 040-042). Gonad does not reach the 
posterior end of viscera. Penis anteriorly equipped with 
a large appendix of transversely corrugated surface (!). This 
organ makes the slugdistinguishable from the other species 
of the genus Dtn'oceras. The poslerior and the anterior part 
of penis are not separated from each olher by a constriction. 
Near the hind end of Ihe organ mentioned there are tvvo 
inconspicuous lateral swellings. Roughly betvveen them 
a small undivided digital penial gland is situated. Musculus 



Figs. 589-590. Deravera.s - external appearance. (After VVIktor 1973) 
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Ki^. 591-5ÎM). Dvrovcms s|K*finu*ns from Koland. 591-592 - Ri'produclive syslem in an aduU and a juvenile speeimen. 595-594 - ('opulatorj’orpuis. 

595 - Stimulator inside |K*nis. 5ÎM)- FrajfnH'nt of stimulator. (After VViktor 1973) 
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l•’i>îs. r>î>7-5J)h. DrrtnTrds rtsinar froni Croalia. 5S7 - Copulalor>' or^ii.K. 

5îkS - KcH'tiJin. (Aftor Wiktor lîKMi) 

relractor penis is lalerally allaehed t«) tlie larger of the 
swellin^. Inside penis a eonspieuous eylindrieal fold 
(stimulator?), its end direeted towards Ihe appendix interior. 
Caeeuin on reetuni well-developed (Fi^. 1)43). 
Distrihution, Cp until now’ the speeies has been re- 
eorded only froni provinee 4 arrafjona in Spain (Altena Ulbî), 
Castillejo c/r//. 1ÎM)3, lî)î)5). 

Commonts. A slug bearing similarity to I). (iltlmiroi 
(see p. 402). In de WinteFs opinion (19S()), l). t(trrar(nhse 
should be aeknowled^ed as a subspeeies of D. attimirai or 
rejîarded as a dislinet speeies. Castiilejo/7 at. (1093, 1995) 
treal the taxon eoneerned as a speeies, and I share this view\ 
!). tarrartatse is distinguishable mainly by a very speeifie 
appendix on the anterior seetion of penis, and also by the 
shape and loeation of stimulator. 


Deroceras (Deroceras) tauricum 1901) 

Aurittliimijr taiirinis Simrulh. 1ÎM)1: 155 fi/rs. 7a-b. Tcrra ivpica: Crimca 
T\pus: no infurmatiun abuul ils cxistcncc. 

.4{/rio/iiiittj' Di/mr 2 vti'ivzi\ Simroth, 1H85:224 anri 52î) t. î) fiirs. 24XA, 25XB 
(non .Ai/ritiliimtj' D//imzviriczi (Kaicnimmko, 1851). 

Dvnicrrtts rtimositm Sklyar. lî)7.5b: 7î) fi^. (not numtH'rcul). ük’us t>picus: 

ca 50 km NW of Alushta (Crimca. Ckrainc). HoloKpus: IZK. 
DvrfH’vrtisrrlmntsr: Hudcc. 1072:84 ü^. 12. S<*c Likliarcv anri Wiktor 1080: 
ll>5. 


Hcfcrcnct's: Likharcvand WTklor 1080: lt>;3 fips. 128-137. 

Body lengtlî up to 35 mm. Coloration grey-yellowish with 
browTi or blaekish spottingvaryingin intensity from individ- 
ual to individual. The spots are eoneentrated mainly in skin 
gi’ooves. Sometimes they are so dense ihat the slug seems to 
be neaiiy blaek having lighter spaees \isible only here and 
there. In the speeimens that have intensely dark spots the 
nape seetion is dark and the dark pigment may infiltrate the 
lateral zones of sole. In the paler speeimens the sole’s lateral 
zones are seareely darker Ihan the medial one. A population 
eomprises individuals of widely var\ingpigmentation, ligliter 
speeiinens are most frequently larger. 

Cienitalia (Figs. ()44-()49). Penis elongated. variedly 
shaped. with enlargements or bulges. The posterior end of 
penis elongated to form a hook-like appendix beside whieh 
an additional spherieal distension oeeurs. One side of penis 
often with a dark blot. Penial gland single, unbranehed, 
situated laterally. \'as deferens opens belween appendix and 
Ihe spherieal bulge. Next to this opening a slrong un- 
branehed museulus retraetor penis is inserted. Stimulator 
large, flat, low, wilh a wide base. Spermatheea dark-pig- 
mented in the rear. 

There is no eaeeum or only a very shallow poeket 
diseernible on reetum (Fig. ()5()). 

Ccoiog}, A forest speeies oeeurring also in parks and 
gardens, reprodueing in spring from Februar>' to .April. 

Distribution, The forest and forest-steppe areas of 
Crimea. 

Comments. Simroth (1885) used the name.4. I)i)mcz(*- 
triczi (Kaleniezenko, 1851) for a slug the anatomy of whieh 
he did nol know. .\lso Kaleniezenko, when introdueing this 
name, eoneerned himself solely with the slug’s external 
appearanee. After a more thorou0i study, Simroth (1901) 
deeided he had been dealingwith a new speeies and named 
it A. tattrica.s. 

D. tattricttnt displays some similarity to D. ilitim and 
D. (>.s.sctictim, differing from both in stimulator (see Ihe 
deseriptions of the two speeies eompared). 

DenH^ras (Denx^eras) ///t^rsvV^^Ä'Simroth, 188() 

.Aiirioliimijr thvrsitvs Simruth. ISxSfib: 517 (a.s Auriotimttx Thvrsitvs 

Hcyncmann ct KiK-h) l. 10 fi|Gfs. .5-7. Tcrra lypica: Pirt'us (ürccce). 

U'ctotypus: SMF no. 1.5522fi. 

Hcfcrcnccs: Wagncr lî)54a: 54 fifpi. 5-(>; ITbahski anri Wiktor 1908: 70 

î).A-li; WTktor 1!).S5: 178 fiijs. ÎM>-101: WTktor- in print. 

A large, square-built slug, up to 35 mm in length. Skin 
thiek. (Jeneral eoloration from ereamy to pale brown with 
dark or ehoeolate spotting, espeeially on mantle. The medial 
seetion of baek, i.e. the extension of keel, devoid of spots 
(Fig. ()51). Some individuals are unieolour: they have no 
spots. Sole ereamy. 

(îenitalia (Figs. 652-()55, ()57-659, (^)2-(^)()). Penis dixided 
by a deep eonstrietion. The organ’s anterior part usually 
as>Tnnietrieally laterally distended. The posterior seetion 
with different t>pes of distensions. one of whieh resembles 
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Figs. 59iMü)l. üi^rfHTrns riHhnir from Spoin. 5î)î) - Keprfwluctivc syslcm. I>(K)-(.'opulator\’ orjïnns with visiblc stimulator. liOI - Poslcrior cnri of viscH^ni with 

\isiblc lontîcmH’uiu. (Aftcr Cu.stillcjo rt nl. lî)î)5) 


a hroad Iransverse appendix; Ihis re^on of pi'nis often dark- 
-pipfinented. Penial gland, nearly apieally situated, assumes 
the shape of a hranelu'd tree (!). It has a eoinmon trunk, 
farther repeatedly hranehin^ (!). There are inost frequently 
two main hranehes dividing into sinaller offshoots. \'as 
deferens opens laterally. Also laterally, museulus retraetor 
penis attaehes itself to the posterior seetion of penis, The 
musele is not forked but from its main insertion an ineon- 
spieuous inuseular strand runs anterad along penis. 
Stimuiator iarge, eonieal, somewhat flattened, never pig- 
mented in the speeimens I have had at my disposal. 

Caeeum on reetum long (F'igs. hoh, f)(iO-G61, G()7-G(>8). 

Distribution. The range is diffieult to define. The speeies 
is knovMi from seattered ioeaiities in Cireeee (its eontinental 


part and the isiands of Kgina, Chios and Crete) and Bulgaria. 
The dispersion of the loeaiities and their eharaeter indieate 
that at least some of them are a resuit of inlroduetion. 

Comments. Sometimes Ihe siug diseussed resembies 
I). rrfifh/tttohrnsis, differing, however, in its ihiek skin, 
body spotting and. espeeialiy, repeated division of penial 
gland, and pale, unpigmented, slimuiator. The shape of penis 
is different as weli, hut Ihis is diffieult to deseribe (ef. the 
deseriplions and figures). 

The reports on the oeeurrenee of D. tltr/\sifrs in Rouma- 
nia are doubtful and require eonfirmalion. The deseription 
and drawings provided by (irossu (1972: 3 fig. 1 aiid 1983: 
354 figs. 222a-0 evidently point out that the author deait 
uith some other speeies of siugs. 
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l’igs. ()()2-li(Mi. (i02-Slugwiih i(s siimulaior cvcrled. (i(l.'Mi04 - l’cniscs of (\vo slugs. OO.i-Slimulalor insidc pcnis. (MMi - .Anlcrior body 

scclion widi cvcrlcd pcnis. (Ori);.) 
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Kigs. 007-li<)S. UerfH'eras sehphiutn - exlerniil appeurancc. (Aftcr Wlktor 1081) 


Deroceras (Den^ceras) turcicum (Simroth, 18î)4) 

Agriitlimnjr turrivus Simroth. ISOlb: 392 t. 10 figs. 2-5. Locus t>picus: 

Ochrida Si*c (= Uikc Ohrid, Maccdonia). Holot>pus: NMW’ no. 10491. 
?Oer(M’erns forearti (îrtissu ct Lupu. lOOla: 21 figs. 1-2. Locus hpicus: 
Babudag(I)obruja, Rouiniuiiu). liolot>pus: (trossu'seoll. (Bucharcst) no. 
13119. ParaUpiis: MNHW’ (from Ch>Tna - thc only spccimcn 1 havc 
cxomincd). 

Oenteerns sehtesehi (îrossu ct Lupu, lOHla: 23 figs. 3-5. Uk*us t>picus: 
Ciuca§ Mls. (Bazäu Mts.. Roumania). Holot>pus; NMG.AB no. 13120. 
Parat>pi: MN\V. 

Oeroeeras enttntis Urossu cl Lupu, 1063: 197 fig. 1, pl. 111 fig. 9. l^us 
t>picus: Comorova. N of .Mangalia (Roumania). Holotypus: NMG.AB no. 
13132. Sc*c figs. (>87-6SÎ). 

Oerfteerns getieus Orossu. 1060: 158 figs. la-c. l/ocus t.vpicus: Comana. 
“BczirkTcl(*orman indcrwalachischcn Ebt'nc" (Roumania). Holotypus: 
SMF no. 194046. Syn. nov. 

Oeroeerns jneekeli Omssu. 10(ü): 159 figs. 2a-g. Uk*us t>picus: vall(*y of Ihc 
Topolog Rivcr (com. Tigveni. .Argcs. Roumania). Holot>pus: Orossu's 
coll. (Buchai’cst) no. 1141. Parat.vpi: SMF no. 104947. S.vn. nov. 
Oeroeerns (iobrogicus Gvo'&sm, 1969: ItîO figs. 3a-c. Ixicus l>picus: Luncavi(a 
(Dobruja. Roumania). Holot.vpus: Orossu's coU. (Bucharcst) no. 1142. 
Paratypus: SMF no. 194945/3 - 1 spcc. fnim JurUovica. N Dobruja 
(Roumania). S.vn. nov. 

?Oeroi’erns rrntieenttus Onissu, 1060: 161 figs. 4a-g. Locus t.vpicus: 
VraiK*ca (E Carpathian Mts, Roumania). Holot.vpus: (îrossu's coll. 
(Bucharcst) no. 1143. 


?Oero(’erns trnussglrntiieus (îrossu. lOtîO: 165 fig. 8. Locus t.vpicus: Stîna 
dc Valc (W'(’arpathian Mts.. Roumania). Holot.vpus: SMF no. 194048. 
Oerocems pseuiiolgto/tette Cîrossu, 106.0: 167 figs. Oa-d. 1 .(H’us t>pi(*us: 
Scri^oara (W’C’arpalhian Mls.. Roumania). Holol.vpus: SMF no. 104948. 
S.VTi. nov. 

Oeroeerns iriktori Cîrossu. 1960: 168 figs. lOa-i. Locus t.vpicus; Or^ova- 
Esalnita (Roumania). Holot.vpus: Cîmssu's coll. (Bucharest) no. 1147. 
?OerfH'erns trntitetiiiirosau, 1969:169figs. l la-i. lA)cu8l>picus: Jurilovica 
(Dobruja. Roumania). Holot.vpus: Cîrossu's coll. (Bucharcst) no. 1148. 
Oeroeems bosrietisis Orossu, 1072a: 643 figs. 3a-d. Tcrra typica: BjcliL^nicu 
pl. (Bosnia). Lt'clol>pus: NMVV no. .‘ÖÎÎ33. Scc Wlktor lOOtiOOfigs. 131-13;). 
Oi*roeerns hereegorinne (îrossu, 1072a: 645 figs. 4a-f. Tcrra typica: 
Bjclasica (il should bi* spclled “BjelaSnica’’) near (îacko (Hcrzcgovina). 
Holotypus: NMW’ no. 77502. S(*e Wiktor 1096: 99 figs. 134-1.35. 
Oerfteerns nbsototii: (în)ssu and Lupu 19.50: 42 figs. la-e. 

Oi*roeerns trnriseniiensieus: Cîrossu aiid Lupu 1959: 42 figs. 2a-b. 

References: Lupu 1972: pl. I\' figs. 40—48 (variability of pcnis); Altcna 
1973: 86 figs. 2a-c (as O. cf. forenrti): W’iktor 1083: 172 figs. 89-03; W’iktor 
1994: 10 figs. 15-21; W’iklor 1996: 97 figs. 129-130. 

Usually a smallish slugup to ca 20 mm, clirty creamy or 
browii-creamy, densely covered with blackish or chocolate 
spots arrang;ed in a reticulum. Keel and its extension, i.e. the 
medial section of back, without spots (Fig. 000). Mucus 
colourless. On irritation a milky white mucus is .secreted as 
well. 
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Kigs. li()iM)13. Ikn'oceraa seriphinm. (XMMilO- Roproduelive system and |K'nis of the same spiH'imen seen from thc other side. 011 - Copulalor\' organs 
of the hololype. 012 - Alimenlar> system. 013 - Keelum. (After Wiklor and Mylonas 1081) 
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Flgîs. fîl4-(»18. Dt*roceras serip/ttttm. fïl4 - Penis. 015 - Penis wilh unfulded stimulator. OKMUH - Different stimulators. (Afler Wlktor and Mylonas KlSl) 


Genitalia ( Figs. b7(M)T4674M)79, mi-m, bSTMÄH, b9(M«}7). 
In adult speciniens penis laterally constricted. The anterior 
fragment of the organ heavily dislended, the posterior one 
narrower, usually uith tvvo distensions. Penial gland highly 
varied in shape, in most speeimens showing a tendency 
towards significant reduction (!). Most commonly it is nmde 
up of a number of knots or represents a protuberance 


covered by quile a few knols, or else it is composed of a few, 
usually short, processes set direclly on penis or on a short 
common shaft. The glad is usually slightly laterally situated 
between the above mentioned swellings in the posterior 
section of penis. V"as deferens opens at the base of penial 
gland on the side of penis facing viscera and thus on the 
body axis (!). Retractor penis unforked. Stimulator conical. 
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Figs. 6UM»2(i. Üeroernis sturant/i - exlt*rnal appearHiu.v. (After VViklor 1073) 


Caociini 011 reeluin vvell-developed (Figs. I37:î, UHO, 
(>85-080, 089). 

Kctilog} , A eiirvlopie slug, ehiefly of forests, oflen found 
in ^eal numbers parlieularly in beeeli and niixed vvoods. Not 
infrequently, as a synathrope, il lives in parks, ruins, stone 
piies, tîardens ete. 

Distribution. A speeies presuinably of Balkan origin, 
now oeeurringf in Austria, Hungary, Slovenia, C'roatia, 
Bosnia and Herzegovina, Serbia, Montenegi'o, niost probably 
also in .AJbania, eertainly in (ireeee and Turkey. 

Comments. A speeies ereating(M)nsiderabie diffieulties, 
vvhieh is evideneed by the nuinber of sviionynis. The ten- 
deney towards reduetion of penial giand, vvith the siinulta- 
neous vvide variability of this organ, is the niain reason for 
these diffieulties, espeeially when oniy a sniail series of 
speeimens is avaiiabie. 

An apparent simiiarity is that to D. reticulattint. it 
pertains neariy to all eharaeters of external appearanee and 
anatomy. As far as exiernal features are eoneerned, 
D. tarcicuw does not attain sueh a large size as the other 
slugdoes. With regard to the strueture of genitalia, the main 
differenee iies in the reduetion of penial giand, although one 
may aiso eolleet individuais in whieh the organ is hardiy 
smaller in proportion to penis than this is the ease in 
D. reticuiatiiw . An essential feature whieh is aimost always 
obsened in D. turcicuw is the way vas deferens opens into 
penis, i.e. on the side of viseera. whereas in D. reticulatuw 
the entry of vas deferens is always situated on the side of 
body integuments. Another differenee is that the slug 
diseussed oeeurs in forests, the type of habitat/7. reticu- 
tatuw avoids as a rule. The two speeies sometimes eo-oeeur 
as synanthropes and then they ean be s>Tnpatrie. Neverthe- 
iess, their distribution ranges are different. Only/7. turci- 
cuw is native to the Balkans, aithough it reaehes as far as 
Hungary, Austria, Slovenia and Turkey. 


D. .scitlesciti - I have in my eolieetion a speeimen from 
Ciuea§, passed on by the authors, with a iabel saying 
’'parat>T)us”. The plaee wiiere the slug was eolleeted is the 
same as in the ease of the aetual tvpes but the date is eariier 
(July 1955). The altitude at whieh the speeimen was found is 
aiso different, i.e. 1500 m a.s.l., whereas the types were 
eolleeted at an aititude of 700-1000 m a.s.l, The "parat> 7 )e" 
has a tiny penial gland, other eharaeters showing no differ- 
enee when eompared with those oïD. turcicuw. 

D. (iobrogicus - I have examined the paratype from the 
SMF eoiieetion, whieh was eariier disseeted by A. Cîrossu. 
The externai appearanee and strueture of genitaiia in this 
paratv 7 )e (Fig. 095) are siiglitly different when eompared 
with the holotype. Yet, the deseription and figures by Grossu 
(1909) have eonvineed me that the name is a s>Tionym of 
D. turcicuw. 

D. rrartceattuw (eniend. rrattceattus) -1 have not seen 
the t> 7 )es so far. Nevertheless, the deseription indieates that 
this is actually D. turcicuttt. 

D. pseudolntopette -1 have exaniined the holot> 7 )e aiid 
the only paratvi^e (a tiny specimen) kept with it (Figs. 
(590-097). The external appearanee of the holot>T)e displays 
all the eharaeters t\ 7 )ieal o\D. tttrcicuttt. Even taking into 
consideration the enormous variabilily oiD. turcicuw, Ihe 
penis in D. pseudoliftopelte diverges slightly froni those 
that I have observ ed in all the forms of the former species 
nientioned. The differenees are as follows: a. a vei^’ deep 
eonstrietion dividing penis in two parts, b. penial gland 
devoid of a eomnion shaft. The holotype, whieh is the only 
speeimen kiiowTi, has been disseeted with a eut on the 
riglit side, and that is why reetum is torn off, probably 
along with eaeeuni. Penis is torn off the rest of genitalia 
and body integuments, wiiieh makes it impossible to 
deterniine its original loeation relative to alimentary eanal. 
It is inipoiiant eonsidering the fact that, for instance, vas 
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Fijfs. (>2l-()27. tkmH-rra.s sturanjfi from l^)land. (>21 - Keproductivc systeni. t)‘22-t)24 - Copulaton' orjfans. (>25 - Structurcs insidc pcnis. ()2() - .Alinicntarj' 

canal. (>27 - Fostcrior cnd of visccra. (.\ftcr Wiktor lî)72) 
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rigs. . Üvroceras sfarauf/i. ()*28 - Copuiator>’ orjjans of a spocimon from Bulipiria. triîMiîlO - Copulalor>' orj^s of two .spcH*imens from Yujjoslavian 

Maecxionia, (>.‘11 - Kectum of a spcH*imen from Yugoslavian MaccMlonia. (Afler Wiktor 1983.1990 and orig.) 


deferens in D. tun icum opens to penial wall on the side of 
alinientary eanal, unlike in inost otherZ^eroeem.s* speeies. 
Although I ain almost positively sure that D. pseucioljjto- 
pelte is actually/>. turcicum, hasingat niy disposal merely 
one speeimen, I do not have absolute certainty about the 
s>Tîon>Tnization and therefore I mark the former name with 
a question mark. 

D. geticum (emend. geticus) - the holotvpe is faded 
(Figs. C)93-694). At the moment I was examining it, the 


speeimen was pale ereamy with barely pereeivable traees of 
darker spots on mantle. The rest of body had already turned 
unieolour. Aeeordingto Cîrossu’s (1969) deseription, in the 
posterior body section thin browii lines oeeur on sides (!). 
Penis, stimulator, penial gland and reetal caeeum depicted 
in the paper by Cirossu (1969: figs. la-e) point out to the slug 
beingA turcicum. It isalso evideneed (judgingby Cîrossu’s 
description) by lack of spots on mid-baek and the faet that 
tlie slugoceurs in forest. 
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Fi^. Iî:T2-I>ÎU. Drmrvrns suhimnstr. - Fxloriial appouniiKT. Iî:i l - AppfaruiHT of sok*. (Aftcr Liklmrcv aiul VViklor lîtSd) 


Ü. jdvvkvli - I havo exaniined two paratypes frorn the 
SFM eollectioii. They are sniall aiul stron^y eontraeted 
(Figs. I)91-()f)2). A eareful study has revealed that, vvhen 
deseribin^ the interiial struetures of penis, (irossu (liH)b) 
overlooked Ihe small eonieal stimulator, wron^y re^ard- 
injî as this orp^an the fold running from stimulalor 
towards the rear of penis. The fold is heavUy twisted in the 
eontraeted and partly translueent penis. The eonieiü 
stimulator is visihle in both paratvpes and the eharaeters 
of external appearanee, penial jidand, eaeeum on reetum 
ete. indieatethat theslu^ is/>. ///re/r/////,sosynonymizatlon 
of the two names is justifiable. 

[). fratéssf/lratfivtts- I have examined the paratvpe no. 
ü)4î)52 from the SMF eolleetion (Fi^. ()î)0). It is a juvenile 
eoloured like D. fttrvivtttN. The speeimen is disseeted and 
parlly damaged. Its penial ^and is eomposed of three 
processes direetly (without a eommon shaft) joinin^ penis. 
Lupu (1071) synonymizes Ihis name with D. /jadisii. 

See also the deseriptions of D. /xtdisii p. 4H8 and 
D. /jottori p. 405. 

DenK'orHs (Deroceras) uataderensis CSmvoXh. 1004) 

Auriolimttx iiatnilrrm.sis^mmWx, 1ÎM)4: (ITS 1. .‘19 1.1. 41 fi^. 7(1-71 

Locus l\T)ieus: .\ niur^n of Luk(‘ Gandjule. Abyssiniu (= Kthiopiu). 
Ilolotypus: Z.MH. 


Hody size: len^h 10.5 mm, width unmeasurable now. 
(’oloration, aeeordinj^to Simroth, pale with a jri-ey-brown tinl 
in the upper seetion (blass, fri-aubraun anireflo^en). .At 
present (he holotype is entirely faded. 

(tenitalia (Fi^. (iîIS). Fenis with a deep hiteral eonstrie- 
tion, posteriorly with a small lateral poeket (appendix). 
Penial ^rland relatively lar^e, tree-shaped: on a shîired Irunk 
there are a few thin branehes eovered by ^andular papillae. 
The broad museulus retraetor penis unforked, attaehed 
between the outlet of penial irlHnd and the lateral poeket of 
penis. Vas deferens of the holotype is torn off, so Ihe plaee of 
its junetion with penis is unknown. Inside the latter or^n 
a flat, short and wide stimulator with its apex triani^ilarly 
ineonspieuously extended. 

Simroth (H)()4) does not mention anythin^ eoneernin|{ 
r€*etum and eat'eum: I have failed to find ihe or^ans in Ihe 
disseeted holotype. 

Distribution. The speeies Iias been rtx*orded only from 
loeus typieus. whieh is the southernmost loeality of the 
family. 

Comments. A very small slug, deseribed on the basis of 
mertiy one speeimen. To my knowied^e, no one has ever 
eolleeted it sinee then. In SimrotlTs (U)()4) opinion, the 
individual seems to be adult already, and eertainly it is 
sexually mature. Il eannot be extiuded that it is identieal 
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l'’i(îs. {M'rori'ra.sxiilxii/n’xti'. ti3.>-(ïM) - (ropulaton' orfpins soen fn)m (\vo sides. (KiT - Stimulalor inside |)enis. (KiS - Anlerior body ser'llon wilh everled 

slimulutor. (Kiil - l’oslrior seelion of \iseera wi(li visible it'elum. (Afler IJkhart'v und Wlktor IUSO) 
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Fiîîs. U4(M)43. Derocpraa tarracense. ()40- lieproduclivc sysleni. f)41-042 - Copulalory orpins. 043 - Poslerior seetion of \iscera- (After Castillejo et al. 1995) 


with some other Derocenis. Ha\ing at one’s disposal. 
however, only the facls knowm, it is impossible to establish 
it, and thus/>. nntaderettsis should be considered as a good 
species. 

DerocerHs (Deroceras) vascoanaúe Winter, 1986 

Derrx eras tHmnaua de Winter, 1980: 143 figs. 11-16. Loc*us t^picus: near 
Alto de Lizarrusti (13 km SW of Beasain, prov. (luipúzcoa. Spain). 
Hoiotypus: NNML no. 9161. 

References: Caslillejo. Cîarrido, Iglesias 1993:178 fig, 52; Altonaga et at. 
1994: 119 map 136; Castillejo, Garrido. Igiesias 1995:32 figs. 73-78. 


Body length up to ca 30 mm. Coloration uniform (without 
spots!): pale brown. Irritated slugs secrete a milky mucus. 

Genitalia (Figs. 700-701). Penis oval, sometimes slighlly 
medially constricled. Penial gland repeatedly branched, of 
comparatively short, flattened branches adherent to penial 
walls (!), situated asymmetrically but apieally. Unforked 
musculus retractor penis apically conneeted with penis. Vas 
deferens opens near the rear end of the latter organ betw^een 
the outlet of penial gland and retractor insertion. At the 
posterior end of penis a dark blot of pigment. Inside penis 
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Kigs. 644-650. DrrfMTrns tauricnnL 644-646 - Copulalor^’ or^ins. 647 - Penis. 64H-649 - Stimulators. 650 - Posterior sec*tion of \iseera \\ith visible reetum 

and blaek ^)nud. (After I.ikharev und Wiktor 1080) 


a small stimulator in the shape of an obtuse, sometimes 
somewhat flattened, eone. 

Caecum on rectum lacking {F\g. bUÎ)). 

Kcolog}\ Cnknowm. The slug w^as collected in Fagus 
forest, at low' altitudes. 

Distribution. The spccies has been recorded only from 
the western I^Tcnees and their foothills (Pais Vasco). 


Deroccras (Deroccras) z/7(C/r/Cirossu, H)bi) 

LkTOiTrns zilchi Grossu. 1969: 164 fiffs. 6a-g, 7a-f. Locus ivpicus: Cozla 
(S Banat Mts., Koumaniu). Holot.vpus: Grossu'scoll. (Bucharest) no. 1144. 

Rcfercnces: Wiktor: 198,3: 184 fifî. 107. 

The systematic position of this species is unclear to nie. 
Since I have not had an opportunity to examine the t\T)es, 



1 mm 

Tig. 651. Ücroccrns ///cr.v/Vc.v - external appearanee. (.After Wiktor 1983) 
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Figs. 652-^56. Dfntct^ras thcrsltos. H52 - Copulalor>' (»rgHns. Hr)iM»54 - Peni.scs. H55 - Postcrlor cnd of pcnis. H5H - Rectiim with caecum. (Aftcr Wlktor 1083) 


I quolc the laxononiically useful informalion after Grossu 
(19()9). 

Body length 14 mm. Coloration dirty gi*ey or pale yellow- 
ish. Skin thin. 

Genitalia (F’igs. 702-703). Penis baggV'. ineonspicuously 
medially eonslricted. Inside the posterior part of penis 
a small appendix (showm in figures but not mentioned in the 
text). Penial gland composed of 4 unbranched processes; in 


one of the specimens one process is forked. All the pro- 
cesses, whose both sides are svTîimetrically covered by 
papillae, are set directly on penis. Retractor penis attached 
slightly lateraliy. Vas deferens opens at the base of penial 
gland. Stimulator flattened, ligula-shaped, its free end 
rounded, surface striated. 

A shallow pocket present on rectum in the place of rectai 
caecum (Fig. 705). 
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Dt'nnrms fhrrsitrs. f)T)7 - Copulalor>’ orf^ns. GÔ8 - Pcnis. - Structures insidc pcnis. tîHtMîGl - (’aci'uni on rcH'tuui. (Orig.) 


Distnbution. The species is known only froni lociis 
typicus und a doubtful locality in border-close re^ons of 
Bulgaria (see Comnients). 

Comments. I have failed to find nc^w data on this slug. 
I have not inanaged to loan the types, either. 

According to Grossu (19()9), the distinctive character of 
this slug is the specific shape of its stiniulator. The author 
does not mention the presence of an appendix, which, in my 
opinion, is an important feature. Grossu’s drawings are 
freehand and they might be unreiiable. 

It follow s from the description and drawings that Grossu 
dealt with juvenile specimens. It is e\idenced by the propor- 
tions of giandula hermaphroditica and glandula albuminalis, 
and also by the appearance of stimulator (Figs. 702-703). 

I collected a fewslugs bearingsimilar characters to those 
iúD. zilchi in close proximity to the Roumanian Banat Mts. 
in Bulgaria (BeIogi*adchik, Lakatnik). The species needs to 
be further studied (Figs. 704-705). 

Subgenus Lioivtopeite 1901 

Lioliftopcftv Sinin)lh. UKM: 174 as subgi*nus Lutoiïeltv B<)eUgi*r, ISSIi. 

Specles l>piea: LtttopvUe cancasiva Slmrelh. 1ÎK)1. 

Rcferenccs: Hesse 1Ü26:24: (îrossu 1966:57; (îrossu 1970:105 fij^s. 1-3; 
W'iklor 1973: 117; Allcna 1975: 62; WTklor and Likharev 19S0: 418 fi|r. il 
(palliaJ complex); .lungbluth, Llkharev, W'lklor 1981: 18 fl^. 7 (radula); 
Likhann’ and W'iklor 1980: 169; Wiklor 1989: 114. 


Body size: up to ca 40 mm in length. With its posterior 
edge, mantle usually extends as far as the body half. Keel 
poorly developed, restricted only to the posterior body end 
(like in the whole genus, it does not reach mantle). Skin soft 
and thin. Coloration evenly browm of different hues, in some 
species body spotted. 

Mucus colourless and watery. 

The posterior .section of penis with different t.vpes of 
.swellings, nodes or processes (a typical papiliae-covered 
penial gland lacking). Inside penis Ihere is a fold and conical 
stimulator, both covered by striae re.semblingfingerprinls. 
Laterally on stimulator there is a hard, partly calcified, 
patle (î). 

Rectum devoid of caecum or at the most with an incon- 
spicuous sinuate enlargement. 

Kcoiog}'. Hardly known; most species occur in humid 
habitats, usually near water, in forest, in the lowlands, 
reachinglhe subalpine zone in the mounlains. 

Distribution. The Balkans (Bulgaria), southern Car- 
pathians (Roumania, ükraine, up to SE Poland), Crimea, 
N Turkey, the Caucasus, N Iran, Kandahar. 

The number of specûes knowm: 6. 

Comments. The subgenus Liolytopelte differs from 
Deroceras s. str. mainly in its hard plate inside penis and 
lack of L^pical penial gland wilh papillae on Ihe surface. 
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Figs. IH>2-4»()vS. Üemrrras thersitvs. Hü2-^M»r> - Copulaton,' organs. (iWî - Slimulator. (M)7 - Postorior ond of 
viscera. tMîS - Rc^tum wilh c•uc^•um. (Orig.) 


Hüwever» Ihe dislension and proeesses in the posterior part 
of penis are presumably homolo^ous to penial gland. 

The presenee of a hard plate in penis makes the subfje- 
nus diseussed similar to the genus Ltjtopelte (see p. 5()1). 
The differenee between them eoneerns, first of all, keel, 
whieh in Liottjtopette is short while in the jjenus eompared 
the keel is lonj^. 

The shape of the hard plate and its ornamentation 
eonstitute important speeies-speeifie eharacters. 

Deroceras (Liolytopelte) bureschi(^i\^ex, 1934 ) 

.Ayriotimnjr tHudrotimnjrt liurrsvhi Wagncr. 1934a: 55 ngs. 7-9. Locu.s 
typicus: PcsclUcra “Mcdnik" bci PlakatnicHtncarV'nitza = MtHlnikcavc 
in thc Iskur W of Fli.scma. V’ratsanska Plunina Mts. (Bul^ria). 
T>t)us: B.4N. 


Body length up to ea 30 mm. Color- 
ation dark eoffee; unieolour or blaek- 
-spotted (Fig. 706). The spots may be 
big, resembling ink splashes. 

Genitalia (Fiijs. 707-708, 710-715). 
Fenis of irregular shape, more or less 
oval, often asymmetrieally laterally 
distended. Within the posterior seetion 
of the orj(an, whieh is always narrower, 
tliere are different sweilings and ^offer- 
in^, and usually aiso a ion^ sinjdp PP‘>- 
eess (probabiy homoiogous with penial 
gland) whieh resembles a finger. The 
size of the proeess varies within a popu- 
iation dependingon the individuai. The 
external surfaee of this organ is 
smooth. Speeimens, mostiy juveniies, 
with a merepoeket-shaped eniargement 
and aiso some in whieh the fingt'r- 
shaped proeess equais in length the 
rest of penis ean be eneountered as well. WTien penis is 
everted, beside stimulator an organ of one side erenuiated 
may be seen. This is probably the above mentioned digital 
proeess. Vas deferens opens laterally at the base of this 
proeess. Museuius retraetor penis most eommonly bifureate, 
its one strand inserted to the posterior part of penis whereas 
the other iaterally to the finger-like proeess. Inside penis, 
apart from a iong foid, an ineonspieuous stimuiator oeeurs. 
On its side an irregular hard caieified piate often yeiiow- 
russet in eolour. Its shape is fairiy varied. It is usuaiiy ovai 
or neariy round, not infrequentiy eiongiite^d. The piate may 
be eentraiiy arehed to form a elear prominenee or have 
papiliaeeous noduies on one end. Growlh iines or a distinet 
“nueleus"* are usuaily diseernibie on its surfaee. Irrespective 
of the piate’s shape, its wholiy smooth and unerenated end 



Lytopptte herculami Gro.s.su, 1904:84 figs. lA-t^'. 
Locus lypicu.s: Bâilc Hcrculanc (Roumania). 
Holot\i)Us: Grossu’s coll. (Buchai*cst) no. 
1055. 

LytofM’lte olteniana Ciros.su, 1004:80 figs. lA-L'. 
I^)cus Lv-picus: “valca Luncavâi comuna 
Vaidccni. raion Horezu. rcg. Argc” (Rou- 
mania). Holol>pus:Cirossu’scoll. (Bucharcst) 
no. 1058. 

?Deroceras (LiolytotM>tte} suboccidenlalis 
Ciro.ssu cl Lupu, 1005a: 51 figs. 1-4. lx) 0 us 
tjpicus: Rctczat Mts.. a cave al an aJliludc of 
1000-1SOO m a.s.l. Holotjpus: Cimssu s coll. 
(Bucharcst) no. lOfîO. I have cxamined thc 
paratypc - SMF 176725^2. 

Liotytopette totrensis Cirossu. 1070: 108 figs. 
5a-f. Locus lypicus: Mâlaia, Lolru valley in 
thc S C’arpathians (Roumania). Holotypus: 
(irossu’s coll. (Bucharcsl) - no numbcr. 
Üeroceras iliusr. Gro.ssu and Lupu 1059: 40. 
Lytojiette hereutana: Hudw 1007: 349; Lupu 
1972: 94. 


Rcfcrcnccs: Hudcc 1907: 349; Frbahski and 
Wiklor U)08:()*2figs.0a-g:Grossu 1970:107fig.2d; 
Likharcv and W’iktor 1980: 174 figs. 158-162; 
Cirossu 1983:388-397 figs. 242-247; Wlklor 1983: 
187 figs. 111-115a-f. map 28. 
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Fijîs. DenHTrdSttirricum - speHîlmons from BulgHria. HH9 - ExtcrnaJ appcarance. B70 - ('opulalor>' organs. H71 -H72 - f*oslcrior scclion of p<mis wilh 

pcnial gland. 673 - Cacoum on rcclum. (Aftcr Wiktor 1983) 


(Figs. 711-715) isat>pical and, in my opinion^diagnostically 
essential character. 

On rectuin an inconspicuous shallow enlargeinent (Fig. 
709). 

Ecology\ A ver>' agile slug. It occurs, often in large 
nuinbers, in beech and hornbeam forests, especially in the 
neighbourhood of water; in the mountains up to 2000 m a.s.l. 
It hides in leaf litter, under stones and wood pieces. Adult 
individuals are collected in June, in which season copulation 
is obseiTcd. Duringmatingdance, which is similar to that of 


Deroceras s. str., the appendix a goffered-edged process 
gets everted (Fig. 36). 

DistHbution, The slugis recorded from Bulgaria (nioun- 
tain ranges of VV Slara Planina, Rodopi, Pirin and Rila) and 
SW Roumania (Grossu 1983 - under the names of syn- 
onvms). Besides, I have in my colleclion specimens from the 
regions of Rodna, Monte Apuseni (Vlâdeasa) and Baia Mare 
(Gura Fîntîni). 

Comments. Regrettably, I have not had an opportunity 
to examine the types of D, (L.) hercttlami, olteniano and 


http://rcin.org.pl 









538 


A. WlKTOR 





677 


679 


Pnrtrt^ra.s ftitirfrant - spivimfns froni TurkfV. (»74 - ('opulalor\’ orpins. 1J7Ô - f’c*nis. Iî7r»-1)77 - IVnial ^liinii. 117^-1)79 - Slimulalor 
lîSd - Posli*rior sc*c*lion of visc’cra. (Afler Wiklor 1994) 


/ntmt,s/\s. Neverlheless, I synonymize Ihese naines on ihe 
basis of Grossu’s descriptions and freehand drawin^. from 
which it follows that the characlers menlioned come wilhin 
the variability ran^îc of l). (L.) t/tireschi, a species I person- 
ally dealt with (iurin^ my field research in Bulgaria, where 
I collected abundant material of over 220 slug specimens. 

Dorocoras (Liolytopolto) r/îi/r/i.s7ri//7i (Simroth, 1001) 

L/t/ofjrtfr catira.sirti Simrolh. 1991: 171 l. 17 fi|^<. .V14 niaps 9-7. Gk*us 
U picus: LamoclcH'hi (in llii* vallc*y of a lowcr Irihularv' of Ihc Ala/unl 
Hivcr. Ihc formcr (Jcorjîian SSK). lA*c*lol>pus: ZIN. 

.4{j/'i()iiiitaj- ra.spiii.s Simrolh. 1901: 157 1. 19 fij{s. 31-34 map 9. üicus 
lypic'us; Sari Isl. on Ihc Caspian Scu. U*ctol\pus: ZIN. Scc Likharcv and 
Wiklor 19S0: 199. 

Lf/to/)r/tr (/rii.siita Simrolh. 1901: 173 1. 17 fiiis. 1.5-23 maps 9-7. Locus 
lypicus; Tiflis (=Tbilisi, ihc* fornu*r (ic*or0an SSR). Holol.vpus: probably 
losl. 

Lf/tofH'ttr raura.sira arinritia .\kramovskiy, 194S: 37 fii^. 1-.‘L I.,ik*us 
typicus: (înishikin W'aykc. I)aralai^*zc (N .Arnmnia). llololypus. ZIN. 
Drrorrra.s tLiotf/fo/irtfr) /laittaftttti Sklyar, 197.5a: 73 1-2. l.ocus 

Ivpicus: 25 km NAVof Aiushta ((’rimca, l'krainc). Ilololypiis: IZK. 
Ai/riothttaxÜf/wrzrit'irzi(noïi Kalcniczcnko); SininUh liKU: 1511.19 fijjs. 
1-6. Scc Likharcv and Wlklor 19S0: 199 


Kcfcrt'nccs: Likharcv andWiktor 19H0:199fii^ 149-1.57; Wiklor 1994:24 
fij^. 97-69. 

Body up to ea 40 mm long. Coloration varii'd: froin dirty 
white throu^i ^•ey-yellovv. p*(‘y-pinkish to dark brown. 
Mantle and baek slightly darker (Fi^. 720). Tenlaeles, head 
and nape, also under mantle, blaekish or blaek (!). Sole pale. 
Mueus eolourless. The intensity of body eoloration depends 
on the type of habitat. In shadowy environment the eolor- 
ation is pale-whitish, whereas in open habitats it is darker. 
Juvenile individuals sometimes have their posterior mantle 
seetion spotted: with the proeess of maturation their body 
darkens and the spots melt away. 

Cîenitalia (Figs. 71(>-717, 721-722, 72.‘î-724). Penis 
anteriorly asymmetrieally distended. Its posterior part is 
somewhat narrower, more or less eylindrieal in shape. On its 
rear end there are two nodulous appendiees (!) between 
whieh vas deferens opens. The posterior frafjitiPnt of penis 
is blaek; in eaeh ease a dark blot oeeurs there. Retraetor 
penis divided in 2-4 strands some of w hieh are attaehed to 
the posterior. narrower, frajjinent of penis, others to the 
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Figs. G81-<î8(î. Üvnwerüit turcicum. H81-G83 - Copulatorj' organs. 884-681) - Kectal caeca (68l-(>82, 684-685 - speclmens fn)m Greece; 683 and 

686 - a spt‘cimen from Bosnia). (After Wiktor ItHHi and orlg.) 




Figs. 687-6ÎM). Dcntccrtis turcicum - types descrilMKl undcr the name of D. cattatLs. 678-688 - Copulator\’ organs of paratypes from Comoniva. (>86 - Caecum 
on rectiim of a paratype. 660 - C’aecum on reclum of a parat>pe from Stîna de Vale. (Orig.) 
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Figs. ()91-€94. Deroveras tureicinn - tvpes described under olher names. 691-692 - Penis and whole copulatoi^' organs of the holotype of ü. jaevketi = 
D. turvieunL 693 - Caecum in the holotype of D. yetieus = D. turvivunL 694 - Penis of D. yetivus - D. turvivutn, (Orig.) 




Figs. 695-697. Deroveras turvicum - t>pes described under other names. 695 - Penis of D. (iobrogicus - paratvpus no. 194945/3. 696-697 - l’cnis of 

the holot>pe of D. pseudotgtopelte. (Orig.) 
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liîlS. Dé^nHrras aaDtüfrensis ~ poms of Iho holotypi*. (Orit?.) 

orjyan’s anlerior section. Inside penis a eonical stiniulator. 
lieside it Iherc is a hard plate of a very charaeteristie shape 
(Fif^s. 717-724) resemblin^a half of a bivalve shell (!). 

On reetum there is a tiny poeket or merely a small 
enlarfjement (Figs. 718-711), 725). 

A hygrophilous speeies, preferably oecurrin^on 
edges of water reservoirs (aiso those on semi-deserts and 
steppes), in wet meadows ete. Its life eycle varies depending: 
on the regfion. In the region of Alma-Ata the speeies repro- 
duees even three times within ihe vegetalion period, and 
haIf-j^*own individuals are the winterin^ stage. In the 
Caueasus and Tadzhikistan the speeies sur\ ives winter also 
in the form of half-^own individuals as well as eggs, but it 
seems that here only one generation yeaiiy maturates and 
lays eggis. WTien in favourable eonditions the slug eauses 
severe damagt* to different eultivations, destroyingeven 50^Vn 
of vegetable erops for instanee. 

/)istribut/on. The Caueasus, espeeially its eastern part. 
northern Iran. Turkish areas on the Blaek Sea (Vil. Trabzon 
and Samsun), Crimea. The slug has been introdueed to 
Central Asia - the region of Alma-Ala, Tashkent and 
Dushanbe. 

Comments. As the name "caucasicuur was used by 
Simroth (1001) on fartherpages relative tothosementioning 
"Uaspius"" and ""ifrusiua'\ this one should be given priority, 
However, when synon>inizingthe numerous names used for 
the same speeies by Simroth, Likharev and Wlktor (1080) 
ehose "caucasica*' for this taxon was provided with the most 


detailed deseription. Besides, its t>pes had been preserved, 
and the name used by the author mentioned for the speeies 
typieal of the genus Lioli/topcltc. 

The eoloralion of body, espeeially Ihe eharaeteristie 
blaek-eoloured head and nape, looks exaetly like that of 
Krpuickittus uictauoccphatus (see p. 570), whieh may 
result in mistakes when the two slugs are identified. They 
differ, however, in skin seulpture and, ver>' markedly, in the 
strueture of genitalia. 

/)eroceras (/Jo/ytope/te) kanda/tarensis 1970 


OfnHTras kuntia/inrmsis Altena. 1970: 175 figs. la-e. Lwus Ij'picus: 
a cultKated ^arden in Baba Wali near Kanduhar. Holotypus: FM.Ml no. 
151072. 

BeferencTs: Aitena 1975: (î2. 


Body lenglh up to ea 30 mm. Keel limited to a part of baek 
(Altena 1970). “Color yellowish white with some grey 
pigmentation on mantle. Dorsum with white line in middle 
that on posterior half edges an inereasingiy prominent keel. 
Pigmentation heaviest on sides of keel: neck and sole nearly 
while" (/Vltena 1970). 



Figs. 099-701. UfrtKTrfLs ra.sroana. 099 - Intc.stine and fdandulu hcrni- 
aphroditica. 7(M1-701 - C’opulatoiT or^ans. (099-7(H) - holotype). (.After 
de W’intcr 1980) 
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Figs. 702-703. Dt^n/cerdszilc/ii -ho\oiy,'po. 702-(ienllalia. 703-Stimulalor 
\ie\i’od from diffcrent sidcs. (After Grossu 1909) 


Genitalia (Figs. 727-729). Penis egg-shaped or inconspic- 
uously nearly s>Tnmetrically conslricted. which results in 
an anterior and posterior part beingdistinguishable. There 


are no additional accessory organs of the t>pe of penial 
gland or appendlx. Vas deferens opens laterally at the rear 
of Ihe posterior penis section. Still more posteriorly a single 
(unforked) musculus retraclor penis is inserted. Inside penis 
a strongly developed fold on which there is a hard plate 
conically arched, its base ver>^\vide, top bent (Figs. 728-729). 

According to AJtena (1970): ‘^lntestinum pooiiy pre- 
served, but caecum agreeing vvith that of D. reticnlatnm." 

tJcoIog}'. Unknown, except for the fact that the slug was 
collected in a garden. 

Distribution. The only knowm locality is the one vvhere 
the t>T)es were coUected. Since the slug w^as found in 
a garden, it cannol be authoritativ ely stated w^hether it was 
there a synanthrope native to Kandahar or had been intro- 
duced from some other area. 

Comments. I have had an opportunity to examine the 
t>T)es of this slug, but they have already been markedly faded 
and dissected. The specimens have a ver>’ thin and soft skin. 

The species was originaUy described within Deroeeras 
(Altena 1970). Later the same author (Altena 1975) trans- 
ferred it within Simroth*s (1901) systematics to the genus 
Lytopelte and subgenusL/o////opc//c. Retainingits rank as 
a subgenus, Likharev and Wiktor (1980) transferred Lio- 
lytopelte, including kandahareîtsis, to the genus Dero- 
ceras. The main reason for that shift within the famUy was 
the short keel (like in Deroceras), which makes A/o////oyW/c 
different from Lytopelte. 

.Altena (1970,1975) compares the species discussed with 
D. hnchar. As proved by Likharev and Wiktor (1980), 
D. bnchar is a synonym of D. altaicnm (see also p. U99 of 
this monograph). 

Likharev and Wiktor (lt)80) suppose thatZ/. kandaharen- 
sis may be a synonym of Lytopelte macnlata. At present, 
however, havingexamined the types, I am prone to share tlie 
opinion of Altena (1975) and leave the species concerned 
vvithin Liolytopelte, retainingits distinctness, at least until 
a more thorougli study of ample material has been pursued. 


Deroceras (Liolrtopelte) moidavicum 
(Grossu et Lupu, 1961) 

Liftopene (Liolytüi^elte) moUiaricuwijnissw el Lupu, 1991: 28 1-2. 

L<k‘us l>picus: Soceviia (environs of Suceava, Roumania). Hololypus: 
MNGAB no. 13166. Paralvpus (I havecxamined this specimen): SMF no. 
163994/1. 

?.4ffriotimaj-huctitorum Baboret Frankenberger, 1914:116 figs. 1-5. Terra 
typica: E Carpathian Mts. (W^orochta, Havw’rla. Ckraine). 
TÎAffrioiimaxdtffdrotimaJl /<//r/rf>6/w,s*VVagner, 1943:39 figs. A-B. Locus 
tvplcus: “Rodna-Borberek, V’öpös-patak" (Transyivania). 

References: Grossu 1970:106;VViktor 1973:118 figs. 41-42.104,16(m73, 
240,270-277; Likharev and Wiktor 1980:176 figs. 16,3-172; Grossu 1983: .383 
figs. 2:i8a-f map 239; Wiktor 1989:114 figs. 99-110 map 6. 

Live individuals when crawiing are 35 mm in length, 
preserved reaching merely a length of 23 mm. Coloration of 
live slugs vioIetish-browTi, back darker than sides. Alcohol- 
-preserved body steel grey or grey-violet in colour, sides 
whitish (Figs. 730-731). Mucus vvatery, colourless. 
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7U4-7()5. Derorernji cf. zHrfti -copxú&iory and pectum. (.‘\fler Wiklor 198;j) 


Cîenilalia (Figs. 732-738). Penis pear-shaped, the nar- 
rower parl direeted posterad. The rear end of Ihe organ may 
have inconspieuous swellings. Appendix laeking. \'as 
deferens opens apieally. Museulus retraetor penis single 
(unforked), attaehed apieally or laterally to the posterior end 
of penis. Inside penis a large fold and a eonieal stimulator, 
011 the latter s side a hard glossy transparent or whitish 
plate. It is more or less semieireular, its straigtit margin as 
if notehed due to irregular indentations and sharp spikes 
between them. 

Keetum not only laekinga vestigial eaeeum but even any 
enlargement of its terminal seetion. 

Kcolog}, The species occurs in well-shaded and damp 
plaees, preferably immediately at streams in flood debris, 
beeeh woods or other deeiduous stands, reaehing at least 
1000 m a.s.l. in the mountains. It matures (in Poland) in 
autumn. 

Distribution. The eastern part of the Carpathian ridge 
from SE Poland (Bieszezady Mts.) up to NE Roumania 
(Moldavia, Transylvania, Rodna Mts.). 

Comments. A. fniculoruw and A. (H.) bi/drof)iu.s are 
older names probably partaining to D. (L.) utoldaricinu. 
The two were deseribed from the area inhabited by the slug 
diseussed and eolleeted in its favourable habitats. Sinee the 
t>pes olD. (L.) huculoruut and h//drobiuut are missingand 
there are no deseriptions of the slugs’ internal struetures 
inside penis - no mention of the hard plate on their stimula- 
tors in partieular, it does not seem justifible to use any of the 
two older names. 


Deiweras (LioMopeite) occidentaiis 
(Grossu et Lupu, 19()6) 

Lutopeltr (H'ridrtttntLs (îrossu ot Lupu. lîKiH: 25 figs. 1-3. Ia)cus IjTiicu.s: 

Slinadc de Valc. W Carpathians (Houmania). IloloUpus: \fN(i.*\n no. 

13138. 

Refcrcnccs:(in»ssu 1970: lOHfij^s. ld.2a:(irossu UKf:.3HOfi>;s.2tOa-f,241. 

Body length 30 mm. Coloration yellowish-white with some 
grey pigmentation on mantle, some individuals without the 
grey pigment. Dorsum with a white line in the middle. 

Genitalia (Figs. 740-741). Penis egg-shaped without any 
external aeeessory struetures of the t>pe of appendices or 
penial gland. Vas deferens opens somewhat laterally near 
the posterior end of penis. Just above this opening (elo.ser to 
tlie rear of penis) there is the museulus retraetor penis 
insertion. Inside penis a conical stimulator, on whieh there 
is a plate in the shape of a flattened eap with a jagged brim. 

Caeeum deseribed as "agreeingwith D. rcficulatutu". 

Di.stribution. So far the slughas been knowm exelusively 
from loeus tvpieus. 

Comments. .Altena (1970) eompares the speeies dis- 
eussed io Dcroceras bttchar (Simroth, 1910). For notes on 
this taxon see Likharev and Wiktor (1980: 140 and 148). 
Agrioliutax buchar var. coccigcr Simroth, 1910 is a syn- 
onym of D. alfaicuut. I have failed to establish w hat D. bu- 
char var. siutpiex is. 

Lînfortunately, I have had no opportunity to examine 
D. (L.) occidctdalis. It foUows from the original description 
that this slug is similar to D. (L.) burcschi. Yet, they differ 
in the appearanee of the plate on stimulator. 
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UcnHPms (Ltolf/tu/H'itc) bnrcsctn. 7(M( - Kxlernal ap|K*urun(r. 707 - IVnis willi a plate visiblt* on iCs stiniulaCor. 7()b - (’(tpulaCor\' or^ans. 

700 - KiTtuiii. (.Aftt'r Wiktor 1000) 


DenK^ems (IJolvtopeite) trabzonensis\\\kUn\ U)ÎM 

UcrfH'cms (Liot/ftfff/cttcf tmbzoncfisis Wiktor. 1004:27 fijjs. 70-77. Locus 
typVus: Kü(,‘Uk (\il. Trabzun, Turkcy). Iloloh'pus: MMIW no. MI’Cil2. 

Body length up to ea lî) inm. Maiitle lar^e, eonstitutiiigea 
1/3 slug's length; its posterior inarpfin behind the niiddle. 
Coloration pale coffee with blaekish spottingon this baek- 
^•ound. The niedial section of baek and the part of inantle 
above shell are devoid of spots (Figs. 742-743). 

Genitalia (Figs. 744-741)). Penis of irregular shape with 
its anterior part distended and nearly eylindrieal, the 
posterior one narrower. Gn the hind end of penis a few 
nodular dislensions. Besides, this frajioiH'nt of penis is 


sli^tly darker-pigniented. Vas deferens opens apieally. 
Museulus retraetor penis insertion lateral. The musele is 
unforked, althou^h in .some speeimens, as a membrane, il 
runs anterad up to the border between the narrowed and the 
distended part of penis. Inside penis a lon^ eylindrieal 
stimulalor eovered by thiek striae. On its top a relatively 
small hard plate. Its one side, on whieh nueleus issituated, 
is VNidened whereas the other lipularly narrowed. 

Caeum on reetum laeking, 

Distrihution. Cp until now the speeies has been reeorded 
only from Turkey (Ml. Trabzon - the types; I have also ^)t 
some material from Vil. Kize and Giersun that has not been 
taken into aeeount in the hitherto published papers). 
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Kigs. 710-715. Demceras (Liolf/topf^lte) bureschi. 710 - Reproductive organs. 711 - Copulatorv' organs \vith \isible internal structures of penis. 
712-715 - Plates on stimulator in different specimens. (After Likharev and Wlktor 1980) 
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Fign. 71 (t-719. Ucrnvrrtis (Lintf/iofwltc) rttnrasfntin froin 'I\irkt‘y. 719 - f’opulalonorj^s. 717- Slructurcs insidc ponis. 7 lH-719 - HtH'tum in two sptH’imens. 

(AftorWiktor 1994) 


Comments. ^ceLutopeUe nmcttUüa (Comments p. 564). 
Nomina dubia 

AgrioUmax Simrolh, 1916 

Nonion dubium 

Atfriotiiiitijr Alisntoni Simroth, 191(i: l.’l fig. 3. Loous hpicus: unkno\Mi - 
DaJmatia or Horzojîovina. 

Urrt/rrnts tibsotoni: VViklor HMHi: Hô. 

The t\i)es are not knowm and nor is loeus tvT)icus. Later 
researeh has not eonfirmed the existenee of slugs hearing 
Ihe eharaeters deseribed by Simroth (lî)16). The systemalie 
position of this taxon is eompletely unelear. It seems proba- 
ble that the speeimen eoneerned here was one poorly 
preserved or anomalous. Nothing remains but to elassify it 
amongnomina dubia (Wiktor 1996: 85). 

For the sake of eompleteness I quote the most important 
eharaeters after Simroth. 


Body size (after presenation in formalin!): Ien0h 18 mm, 
width - no data, manlle length 6.5 mm. 

Coloration: yellow-grey (^elb|n*au), the upper part and 
sole oehreous. The anterior part of a partieularly brighl 
eolour: alrnost oi’ange. On mantle. espeeially above pneumo- 
stom, ti-aees of blaekish or bi*owTiish infillration. 

Genitalia (P"igs. 750-751). (Jonad large, blaekish-bi*owm. 
Penis with adeep latei’al eonstrietion dividingthis organ into 
two, roughly equal in size, parts (Säeke = saeks). The 
drawing (probably made wiihout use of a drawing appara- 
tus) shovvs a broad lobe-shaped siimulator. The text indi- 
eates that stimulator is a wide, pooiiy distinguished fold 
(Reizfalte), lowards the penis posterior turning into a sharp 
swelling(seharfe Wülste). In one of the drawings, providing 
the lateral view of penis, vas deferens openingapieally and 
retraetor penis slightly laterally attaehed are visible. The 
other drawing of penis is unelear to me, Penial gland is 
laeking in both drawings, which is the only distinetive 
feature. 

Caeeum: no data. 
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Upe makes it impossible lo unequivocally confirm Ihe 
existence of such a species and, in my opinion, at the 
present state of knowledge it is not possible to 
synonvmize the nameZ^. ahsoloui either. 

AgrioUmax agrestopsis 
Pollonera in Germain, 1911 

Nomen dubium 

Affnoihnaj’ (tf/rt'stopsfs Pollonera in ( Jermain 1911 b: 142. Li>cua 

Ijpieus: f lebnil near Beyroulh (S\Tia). T\'pus: probably does nol 

exi.st. 

Referenees: (iermain 1921: (îS pl. 3 fig. 1; llease 192(i: 191. 

The original description pro\ides information 
about characters referable to lots of slugs. The only 
facts are as follows: length 32 mm, mantle length 13 
mm, body sallow, yellow-grey, irregularly gi*ey- 
blackish spotted on back, mantle darker. Foot uni- 
colour. 

There is no information on the anatomy, no 
drawings either. In a later publication by Germain 
(1921) there is a figure of genitalia but, unfortunately, 
the most essential features, i.e. the appearance of 
penial gland, retractor insertion or stimulator, have 
not been made visible. The description includes 
a statement that penis is circularly pear-shaped, 
equipped with a flagellum, as the author calls penial 
gland. 

Intestine without caecuni. 

(iermain (1921) compares D, (/(frvstopsis with 
Ü. a{/r(\sf(\ The basic difference between the two 
species is lack of caecum in the former sliig, the other 
differences mentiimed by the author being neither 
real nor clear. His (Germain 1921) drawing (fig. 1) 
does not show' the slug’s diagnostic features. Now it 
seems impossible to determine what species this 
malacologist dealt with. 


Kl|?î. 729-722. Ikrovcras (Lioli/lo/tvlir/ vaiicasivuin fn)m Dtishaiibo (Tadzhikistan). 

729 - l\xliTnul uppt’araiKr. 721 - Kopniduellvc •»n»ans. 722 - eostcpior cnd of pcnls. Agrioiimax attomsi^XXWVOiu., 1905 

(.\flcr Likharcv and W'iklor 19S9) .. ^ 


Ecoiog} , No data. 

Distribution. Dalmatia or Herzeginina. 

Commonts. 

a. Simroth (1910) mentioned that the slug had been 
presened in formalin. Such presenation is knowm to result 
in numerous deformations and some organs beingdifficult 
to perceive. 

b. The statement thal gonad was large indicates thal the 
specimen might be a juvenile, in which case both penial 
glaiul and stimulator might not have bi'en developed yet or 
vvere difficult to notice. 

c. The existence of a slug having Ihe characters de- 
scribed has foiind no confirmation (later mentions in 
literatiire are only quotations after Simroth). 

Conciusion. In all likelihood Simroth dealt with a juve- 
nile and, what is more, badly presened slugs. Lack of the 


Ai/rittHuuu Altrnisi Simrolh. 1905 (1991): 18 fij^î. 19-I8. Locus l>pi(‘us: 

“lUH'lmbciicvon eaiilokralor" ((’orfu = KcrkyTU lKl..(ircci*c).lloloi\pus: 

probably (hH»s not cxisl. 

Hcfcrtmccs: Hcssc 192^8: 17 l. 1 0^ 9; W'iklor 1989:87; VV'iklor- in prinl. 

Accordingto Simroth (1995), the slugisgrey-brovv'n with 
numerous fine dark spots. 

Genitalia (Figs. 752-753). In the authoFs opinion, the 
specimen he described was mature. Its penis was ovally 
pear-shaped (kolbig-oval) in its anterior part whereas 
narrovv, cylindrical, bent (sich knieformig umgibt), with 5 
tubiilar prficesses (Schläuchen) of jienial gland in the 
posterior one. Musculiis retractor penis inserted in the 
anterior (dilated) penis part, in vvhich there is a broad fold 
with its anterior end bent (eine breite Keizfalte mit um- 
geschlagenen vorderen Zipfel). It follovvs from the dravving 
that the latter is a stinuilator, which is probably flat. 
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Figs. 723-726. Denx'cras (Liolytopelte) caucasicum from Dushanbo (Tadzhikistan). 723-Antcrior body section with cvcrtcd pcnis. 724 - Stimulator's platc. 
725 - AJimcntar\' canal. 726 - Main rctractor musclcs of hcad. (.\fter Likharcv and Wiktor 1080) 
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Kigs. 727-72Ü, IM’nM-i'rax (Liiiliftoin'Uc) kiimliiliKrriixlii. 727 - Copulatorj' organs. 728 - IVnis wilh visible inlornal slrucluros ond u olol of sporm on 

slimulalor. 729 - Slimulalor's plato. (Urig.) 


Kectum without caecum. 

Distribution, The speeies was deseribed from Corfu Isl. 
Later on, the name appeared in Hesse (1928), Jaeekele/ al. 
(1958) - both eases eoneerned the former Yu|(oslavia. 

Comments. The deseription is unelear; later mentions of 
Ihe speeies (Hesse 1928, Jaeekel 1958) do not provide any 
essential information. When studying the slu^ fauna of the 
former Yugoslavia and Cîreeee I did not eneounter any slug 
bearingsimilar eharaeters. Further investigations on Corfu 
are needed to dispel the doubts. It seems, however, thal 
Simroth dealt with a speeimen deformed during presena- 
tion. 

Agrioiimax crimen.se Simroth, 1901 
Nornon dubiiim 

Ayriolhmij criwrn.se Simndh. 1001: 152 l. IH fiiîs. 7-12. Lwiis Upieus: 

Salgir (Crimoa). SjTilNpi: 2 drii*d speoimcns. ZIN. 

Aeeording to Likharev and Wiktor (1980: 180 figs. 
177-178), the taxonomie position of this slug remains 
unelear. The deseription eoneerned juvenile speeimens, 
wlîieh in external appearanee resembled Ü. rcticalatnw but 
had lateral .sole zones darker, a flat stimulator inside penis 
and caeeum on reetum in the sliape of a shallow poeket. In 
order to aseertain the distinetness of this speeies or synony- 
mize the name, further researeh is required. 

It is worth mentioning that I). tanrivuni oeeurs in Ihe 
region where the slugdiseussed was found (Simroth, 1901). 


The report on D. crimensc made by Hudee (1972) is false 
and aetually eoneerns the other speeies mentioned (see 
Likharev and Wiktor 1980: 182). 

Agriolimax fuscus Simroth, 1904 

.\omen dubium 

.Ayrioliwüs fii.srti.s Simroth. lîKil: HÎKi l. Jh) fip». 104-lOfi. Iakuis lypieus: 
unccrtuin - pn»bubly .S(*hou or “.Arusiland" (Abyssinia = Lthiopia). 
lloloUpus: ZMB no. 102 184. 

A small slug, ea 10 mm in length, mantle below 5 mm 
long, width unmeasurable. The slug was evenly eoloured, 
orange-russet (orange oder fuehsroth), whieh was also the 
colour of internal organs (Simroth 1904). 

Cienitalia (P'ig. 754). In tlie hoioUpe, wliieh is the only 
speeimen preserved, eopulatory organs are laeking. There- 
fore, I quote the deseription and figures by Simroth (1904). 
Penis divided in distinet parts by a deep lateral eonstrietion. 
Penial 0and eomposed of two branehes set on a eommon 
trunk. Museulus retraetor penis bifureate. Vas deferens 
opens laterally at the level of the peniai eonstrietion. Inside 
penis a pear-shaped (birnförmiger) stimuiator. 

Comments. There is only one speeimen known. Its 
eopulatory orgtins have not been preseiTed. »]udging by the 
figure, they may have been deformed duringpresen ation. As 
Simroth indieates, it seems possible that the one eoneerned 
is an atvpieal speeimen of// natadcrcnsis (see p. 530 and 
Fig. ()98). 
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Figs. 730-739. Deroceras (Liolytoj)elte) motdavieum. 730-731 - Exlcrnal appearance. 732 - Rcproduclivc sv slcm. 733 -Copulatür>' orguns. 734 -Copulator>' 
organs Hith visiblc stimulator's platc. 735-736 - Postcrior pcnial scctions of hv'o spccimcns. 737-738 - Stimulator with its platc. 739 - Shcll. (Aftcr Wiktor 1973) 

Since the iype locality is unknowTi, and the holotype described and to synon^mize the name. The distinctive 

deprived of its genitalia, it is now' and will probably be characters are small size and russet coloration. It seems 

impossible to ascertain the actual identity of the slug possible, however, that this russet colour of the entire 
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74()“741. Ih't'iHeras (Lioii/fojH-ltr) rjcritfrtttalis. 74Ü • RepnKlurtivc s\'slem. 
741 - (*enis with \isible stiniiilutor plate. (After Cîrossu and l.upu lUHIî) 


aniiîial, including Ihe viseera, is a result of some pigm^nl 
havinp^been rinsed from a food item situated in the intestine 
or from the preservation fluid. The usefulness of this name 
should be re^rded as doubtful, for which reason I consider 
it as nomen dubium. 


A\\ the data on this taxon I have managed to find 
coine from Simroth (188()). 

Simroth (188G) states: It is a small dark browm 
slug resemblin^/>. laere in habitus. The specimen 
(no mention of where it is deposited) is, unfortu- 
nately, ver>' hard, examination of its entire anatomy 
rendered difficult. Cîonad situated in the immediate 
neighbourhood of colJar (Kragen - probably the 
mantle margin). Penis is an irregular elongated bag 
(plumper länglicher Sack) with a protuberance on its 
posterior end. Penial glaiul consisting of several 
processes. Retraclor attached mediaUy, not apically. 
Inside penis a blunt stimulator without any other 
folds. No rectal caecum but in the place where it 
usually occurs there is a bend. 

Comments. I have failed to find out if the species 
was earlier descibed by Heviiemann and where the 
description is available. It is possible that Simroth’s 
is the only one, based only on Heynemann’s sugges- 
tion that the concerned may be a new^ species. 
Simroth (188Gb) recails it without, however, mention- 
ing the date of the possible first description or 
refei'ences. Besides, in the same paper the autlior 
describes another species new* to science, the nota- 
tion sa>ing: "Aijrioïhnax Tiiersites He>memann und 
Koch n. sp.'’ In the case o[A(jrioiiniax Jickelii the 
’ is lacking. 

()n the basis on Simroth’s (188Gb) description, I cannot 
decide if the discussed is a good species or some known slug 
introduced to Africa. There are no figures. Neither is there 
any information about the existence of the types. 


AgrioHmax elickelii Heyneinann 
Nomcn dubiuni 

AuriüHttiax Jickeiii Hcynomunn: Simrolh IfSSIib: 317. Locus 
Ivpicus: Makcrku, K Africa. 


Agrioiimax //r>r.s//(iermain, lîH 1 

Nomcn dul)ium 

Affriafitttax Harsli (jcrmuin. 191 la: 28. L,ocus lypicus: Dama.scus (S>Tia). 
Soc also (îiTmain 1921: 701. 2 fiff. 1. l. 3 fig:. 3. 

Body length up to 25 mm. Mantle 9-10 mm long. Tenta- 
cles bluish gi’ey, sole yellow^ or sliglilly ochreous. AII the 
remaining characters mentioned in the description corre- 
spond to a great number of species. 

Genitalia - Fig. 755. 

Comments. On the basis of Germain’s descriptions 
(1911, 1921), it is impossible to establish whether .4/7/70- 
/imax Horsti is a good species or the name is a svTionvTn of 
some other slug, the second description hardly providing 
new information. The drawing (Fig. 755) indicates that the 
slugcan be/A herj/tensis. 

The types are probably non-exsitent; I have ascertained 
they are not kept in the Paris collection (MNHP). 


Agrioiimax A'Ä//Ä/i£/.vSimroth, 1904 
Nomcn dubium 

Affrialimax karfattus Simrolh. 1904: (»89 l. 39 flg. 2. I.<m‘Us ivpicus: Buka- 

Wori (Kaffa, .Aby.s.sinia = Klhiopia). Hololvpus: ZMB no. 102129. 

The species was de.scribed on the basis of only one 
juvenile specimen. Its genitalia are not developed: still 
germinal. The eriterion for Simroth recognizingthe slugas 
a new^ species was solely its external coloration. The slug 
was dark browii, its upper section blackish-hued (dunkler 
braunlich, oben schwarz angeflogen), with single big deep 
black spots. Besides, white concrements, less pronouneed 
than in oWxev Deroceras species werevisibly precipitated in 
skin. WTien describing this species, Siniroth expressed an 
opinion that the slugconcerned might be a local colour forni. 

Comments. Elxamination of the holotype does not clear 
up anything. The tv'pical coloration has vanished alongwith 
the spots, the specinien being whitish. In my opinion, the 
characters mentioned did not justify description of a new’ 
speeies. Vet, the name has been introduced. 
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Flgs. 742-743. üenui’ni.s (Liolj/lofirltfj Inihzoiieiutiit. 742 - Extprnul 
appi'araiirc. 74.*J - PostiTlor body end. ( After VVlklor ÎÎUI4) 

The coloration scems to be niueh sirnilar to that of 
/A ahf\ssfffi(iinf = uiitflrraifffnt, The speeimen eoneerned 
may be a jiivenile form of this species (see/^. ahrssitticnw 
p. 3!)4 and Simroth 1!K)4 t. 3f) figs. 2, fî, 20). At the present 
state of knowled^e, it is impossible to establish whether 
A, kaffatitfs eonstitutes an existent speeies or the name is 
merely a synonym of some (»ther slug. 

AgriüHmax Ijâbúni Wapner, 1931 

Nomen dubium 

AifrioUnuuLâhüin lî).‘tl: 1Î18. 1 <<k*u.s t>pieus: “Mli. Sette Krulelli’*. 

,')(K)-8I)0 m a.s.l. (I’niv. Catdiari. Simlinia Isl. Italy). Syntvpus: it wa.s kept 
in the NMW, but Is probably lost now as the efforts lo find it in the 
eolleetion failed (oral information). 

The deseription by Wagfner (1931) is unelear, no drawing 
provided, 

The aulhor (W'agiier 1931) had 0 speeimens al his 
disposal. With respeet to external appearanee he eompares 
his new speeies {oAurioiiiitar af/res(is /^//77//^//^/.^, while 
iis anatomieal strueture to that oîAf/rioiitttaj’ sardns (see 
Comments to this speeies p. 552). The deseription ineludes 
a few important pieees of information. And thus, aeeording 
to Wagner, A. Lahatii reaehes 18 mm in len0h. It is 
**fleisehig-oekerigbis rötlieh-grau” in eolour. Penis ‘*am Knde 
mit einer grossen Keule''. Further the author states, “Es sind 


keine Enddrüsen vorhanden, sondern wir finden bloss akzes- 
sorisehe Gesehleehtsdrüsen am unetren Teile des Penis- 
saekes. Diese sind büschelig und vielfaeh verzweigt. In der 
Nähe dieser Drüsen mündet aueh das V'as deferens ein, 
während noeh weiler unten am Penissaek ein langes, 
sehmales, spitz ausgezogenes Organ zu finden ist, welches 
ebenfals in der Nähe der Anhangsdrüsen befestigl wird”. 
The author also states that he did not notiee the presenee of 
eaeeum on reetum or - more preeisely- any reetal enlarge- 
ment (Ansehwellung). 

Comments. Wagner s deseription is uncler to me. It is 
w^orth noting that a speeies I (VViktor 1998) have reeently 
deseribed, namely Deroveras f/iustiatiittn, also has 
a narrow pointed appendix on penis and penial gland 
eomposed of numerous proeesses, but, on the other hand, it 
is eonsiderably larger, entirely blaek, its eaeeum vestigial 
and penial gland proeesses unbranehed. Besides, D. f/iiis- 
fiaiittîtt oeeurs on the nearby island of Sieily. 

ÂgrioHmax Paravicini, 189(î 

Nomen dubium 

AitrioUinaxMauiffi Kuravifini. ISfiO: 280. Trrra hpica: CaslelmarU* (Ualy). 

Body length up to 15 mm. Mantle eovers 2/5 of the animal 
length. Coloration whitish yellow* or gi*ey. Mantle darker. 

/Vnatomy unknown. 

Comnwnts. The slug is most probably one of the syn- 
onyms of Deroveras (if/reste. 

Agrioiimax .sardus Simrolh, 188t) 

Nomcn dubium 

AitrioUinax .^ardn.s Simntlh. IHKIlb: îtlîl l. 10 fi^. Vllla-b. Tcrra l>pifa: 

N and S Sardiniu (Sa,ssari luul Tculada). T>pus: probably docs nol cxisl. 

ncfcrciiccs: Simroth ISÎIl: 288: Simrolh Ifildb: Îl24: iloffmann 1920:2r»() 
fig. 3: Hodon, Hoato, (îiu.sti 1982: 57. 

The status of this slug is unelear to me. I have not 
examined it myself, the authors who mention this name 
having failed to do it as well. 

Aeeording to Simroth (188()b), the speeies attains 
a length of 10-20 mm. Its body is pale gi*ey-eoloured (hell- 
grau), upper sections darker, with dark spotting. 

Genitalia. I^enis elongated, without a eonstrietion, wilh 
penial gland apieally situated on its posterior end. The gland 
has a short shaft and 5 nodulous proeesses. Inside penis 
there is no stimulator, only two folds (P'alten) are present, 
the anterior one of whieh is shorter and sharpened, rc.sem- 
bling a stirnulator (i’eizkörperartigzugespitzt). 

Reetum laeking eaeeum; in its plaee an ineonspieuous 
enlargcMnent. 

Comments. Simroth’s veiy simplified figure (18S()b t. 10 
fig. 8a), i'epeated by Iloffman (192()). is freehand and plainly 
indieates Ihat the author dealt with a juvenile speeimen. This 
is evideneed by Ihe appearanee of spermatheea, small body 
size, probably nol yet developed penial gland and stimulator, 
laek of penial eonstrietion. VVe will probably never get to 
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Kigs. 744-749. Derocems (Liolytopelte) trabzonensis. 744-745 - Copulalon' organs of the holoUpe and a paraUpe. 746 - Penis. 747 - Penis of Ihe holot>pe 
with stimulator plate visible inside. 748-749 - Stimulator plates of a parat.vpe and the holotvpe. (After Wiktor 1996) 
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7fi\-7h\.Aunni hfi(uAb.sototn’-iK‘n\n. 
(After Smrolh lÜKi: slightly simplifiod) 


know whal slug^ Simroth 
actuallycxamined. I have 
not succeeded to find the 
type. Both Simroth and 
Hoffmann eompare the 
slugdescribed with a few 
olher species, the com- 
parisons pro\iding no 
new facts though. Sim- 
roth (1910) records this 
species from the S AJps 
but he does not introduce 
any new’ data coneernin^ 
its anatomy. 

Bodon et al. (1982) 
described Ü. bisacdna- 



Ki^^. lh2-lîiâ,.Aun(tliwitxttapwiii -roproductivo systcm tind |)enls. (.After 
Simrolh UK)5: sli^tly siplified) 


aam from Italy. This slug has no stimulator and a light 
lateral constriction of penis. With respect to external 
appearance, the shape of penis and penial gland, the slug 
corresponds with Simroth’s drawing of .i. sardns (see p. 
552). There are no grounds, however - at least before j^lugs 
from Sardinia have been more thoroughly sludied - to 
s>Tion>Tnize the two names. Siniroth may wtU have had at 
his disposal some other, already known, species. 

Besides, the authors of D. bisacchlaanai knew Simrolh’s 
(188Hb) desciption iúA. sardns. 


Genus /'Y/reopeyî/6’Castillejo et Wiktoi\ 1988 

/V/rro/>fw/.s*ea.stilloJocl Wiktor, lî)83: l.SpccicstN'plca: FurmjM^nistUtritii 

Castillejo ct Wiirtor. 1983, 

Smallish slugs - up to ca 30 mm. Mantle covers ca 1/3 
body lenglh, its posterior margin reaching as far as the 
middle of the slug. Skin very’ thin. Externally, repre.senta- 
tives of Fnrcopcais are indistinguishable from certain 
species classified with the genus Z>m/rr/Y/,s*. 

Coloration in different hues from creamy to browTi, often 
irregularly spotted, but the spots are not arranged in 
a reticulum. 

Mucus colourless. 

Penis small, in the shape of a narrow bag. Its poslerior 
section equipped with penial gland composed of 1-3 un- 
furcate processes. Beside penis, anterioiiy connected with it, 
there is a large - larger than penis itself - single or double 
accessoiy organ with a gi'anular gland on the apical end. No 
stimulator inside penis, at the most a longitudinal fold; 
whereas structures resemhling stimulator may occur in 
accessory body. Musculus relractor penis bifurcale, its one 
branch attached to penis while the other to accessory organ. 

Rectum lackingcaecum. 

Kidney equipped with lobus. 

Ecologv' and bionomics poorly known. 

The distribution range comprises a small area of noiih- 
ern Portugal and Spanish Galicia. 

There are 4 species known. 



Fig. 754. .AyrioUwttJ ///.v/v/.v- copuliiton orinins. (Aflcr Sinirolh 1903) 


Key to identifieation of the species of the genus Furco- 
penis 

1. The anterior parl of penis is joined by two elongated 
accessoiy bodies, on the posterior ends of which glands, 
lookingas if caps, are situated (P'igs. 708-773). 

. Fnrcopcais darioi (p. 555) 

-. Penis is joined by different accessory bodies.2 

2. The anterior .section of penis connected wilh a heart- 
shaped accessory body, which is partly covered by fine 
gi*anulale glands (Figs. 777-785). Inside the posterior 
part of penis a spherical papilla (Pig. 780). 

.. Fnrcopcais jjcrcsicasis (p. 557) 

-. A single elongated accessoiy gland joining the anterior 
part of penis.....3 


http://rcin.org.pl 









AGRIOLIMACIDAE (6ASTR0P0DA: PULMONATA) - A SYSTEMATIC MONOGRAPH 


555 



Fijj. 755. AffridUwaj Hnrsfi - copulalon’ organs. (After Cîermuin 1921) 

3. The glands of Ihe aceessoiy body open inlo il throu^ 
niiinerous enlan^ed ducts. Inside the accessor>' body, in 
its posterior section, Ihere is a conical structure (Figs. 
774-775). 

. Furcoprftis fjftl/aecfetfsis (p. 555) 

'Phe ac(‘essoiy body giands in the shape of an adherent 
cap. Posteriorly inside the accessoiy body a funnel- 
shaped structure is situated (Figs. 758-7(15). 

. Fftrcopcffis circftlttris (p. 555) 

Furi'ifpenis cir€'ulHrisQrLs,{\\\c]o Mascato, 1Î)S7 

i''ttrvnjwniti virvnfaris Cu.slillcjo ct Mascato. I9H7; 33 figs. 1-ltî. Locus 
iNpicus: Castôligii). nour eiiobla do Trivos, Ortmso (Spain, ITM 
29TKJ33) llolnlypu.s: MIINM. 

Hody iength up to 2î) mm. Coloration from pale lo dark 
brown; body densely covered with irregulariy occurringfine 
black dots. The dots do not merge with one anolher. Neilher 
do they form a reticulum (Figs. 75(>-757). Mucus coiourless 
and sticky. 

Cienitalia (Figs. 75S-7(>5). Penis smallish. spadiceous, its 
posterior end dark-pigmented. Peniai 0and in the shape of 
1-5 unforked branches (Figs. 7f>0-7()l). Heside the proper 
penis there is a large, usualiy iargiM* than the organ men- 
lioned. also spadiceous. accessoiT body. The Iwo are joined 
wilh each olher in the anterior section of penis. On the 
broadened posterior part of the accessory organ there is 
a large gi‘anular giand in the shape of a semicircular cap. 
riie gland opens directly (!) into penis. lacking visible 
tubular ducts. Hetractor penis forked. Its one branched 
attached somewhat laterally to penis. the other similarly lo 
Ihe accessory body. No slimulalor bul a longiludinal fold 
inside penis. Posleriorly inside Ihe accessory organ, at the 
place where the cap-shaped gland is situated, Ihere is 
a lubular structure hangingas if inward the cavity (Fig. 7l>2). 


Its surface is covered with striae resembling fingerprints. As 
observed by Castillejo and Mascato (1989), the structure 
performs the function of a stimulator. The remaining 
copulator}^ organs do not display distinctive characters. 

Like in other representatives of the genus. rectal caecum 
is lacking. 

Ecolog}, Barely knowii. V^ery agile animals (Castillejo 
1997). 

Distribution. So far the species has been know n to occur 
only in Cîalieia (Spain) and northern Portugal (Castillejo 
1997). 

Comments, The species is similar to F. f/aliaeciemis, 
differing in lack of distinct tubular ducts that connect the 
cap-shaped gland with the accessor\' organ of penis, and in 
the presence of an orbicularly tubular structure 
(stimulator?) inside penial accessoi‘>' body. 

Fftrco/)enis (larioi, another slugbearingresemblence to 
F. circftlaris, is distinguishable by two accessory organs 
connected with penis. Hoth of them have giandular “caps" on 
the apical end. 

Furcopenis </ar/wCastiIlejo et VViktor, 1985 

Furvn/H‘tüs dnrini Cu.stiIlcjo cC W'lktor. 1983: 2 figs. 1-14. I^’us t>T)icus: 

Bosquc los Cubaninos. los Ancurcs ((îalicia. Spain, ITM 29TPI174). 

Holotypus: M.MIW' no. MP 471. 

Rcfcrcntvs: Castillcjo 1997: 92 fii^s. 37-39. 

Hody length up to ca 20 mm (live individuals 50 mni). 
Coloration evenly chestnut browii. Skin ver>' thin (Figs. 
764-7(>()). Mucus colourless. 

Cienilalia (Figs. 707-775). Penis small, anteriorly incon- 
spicuously narrowed. Penial gland with 2-5 unbranched 
processes. 1Vo (!) accessory bodies joining penis in its 
anterior section and rouglîly equalling this orgaii in size. 
Hoth are equipped with large gi’aiiulated glands set in the 
form of caps onto the apical end. Musculus retractor penis 
branching inlo three insertions. One of them is attached to 
the apical end of penis, whereas tlie otlier two each to 
an accessoiw gland, i.e. to the surroundingmembrane. Inside 
penis a kind of stimulator with a sculplure resembling 
fingerprints (Fig. 775). The internal wall of accessory bodies 
smooth. In each of them tliere is a longitudinal fold, but no 
other internal structures. WTieu the genitalia are everted, the 
accessory bodies assume a horseshoe shape with tw'o 
“testicies" (Fig. 700). 

Recium with no trace of caecum. 

Fcoiog} . Hardly knowTi. 

Distribution. Central and eastern (îalicia, and the 
adjoining fraginents of Asturia (Spain). 

Comments. The slug is distinguishable by its uni- 
colouredness and tw'o accessory glands the only internal 
slructures of which are inconspicuous folds. 

Furci/penisgHiiaeciensisZt\si\\\e\o e\ VViktor, 1985 

A’///Y*rV>r///.v CasUllojo i*l W'iklor. 1983: 8 fij^. 15-25. Locus 

lypicus: Burbunza, Slu. Kugfeniu ((îuliriu. Sptün, ITM 29TNHI)2). 

Hololypus: MMIW no. MP 172. 

Kcfcrt'îuvs: ('aslilicjo I997: 97 fiKs 40-42. 
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Figs. 756-763. Furcopettis circtilnris. 756-757 - Kxternal appcaranee. 758 - Heproduetive system. 759-761 - Copulaton' organs. 762 - Cross-seetion 
of eopulatoiy- organs. 763 - A tubular strueture inside penial aeeessoiy’ body. (After Castillejo and Moseato 1987) 
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FatTojH^nis (Ittrini. - Kxlcriial a|)p(*Hraiu*e. 7(M> - Kxlernal vknv witli tweiied penis. (.Afler ('a.stillejo antl Wiklor 11IS3) 


BtKly size: ea 25 (live ea 35) nim in lenglh. Skin ver>’ thin 
and Iransparent. Coloration dirty ereainy, on baek slightly 
darker up to ehestnut. In some speeimens delieale searee 
dark dols oeeurringon baek. Mueus eolouiiess. 

(îenitalia (Figs. 774-775). Penis spadieeous. Penial gland 
in the shape of 1-3 unforked processes, situaled apieally on 
penis. The latter organ anlerioiiy joined by a single (!) large 
eviindrieal aeeessor>' organ, whieh roughly equals the former 
in size or is even larger. On the aeeessoiw body apieal end 
Ihere is a large gi’anular gland, Ihe Iwo eonneeied by 
numerous eoiled duels (!). Museulus retraelor penis forked. 
Its one braneh inserting to the apieal end of penis, the olher 
atta(*h(*d to the menibraneenvelopingthegland of aeeessoiy 
body. Interior wall of penis smooth; stimulator laeking. 
A eonieal strueture aiid a longitudinal fold inside the 
aeeessory body (Fig. 77()). 


x\o traees of eaeeum on reeluni. 

Eco!og}\ Little is known about it, exeept that the slug 
lives in gardens and open habitats, sometimes as a synan- 
thrope. 

Distrihution. Western (îalieia (Spain). 

Commcnts. The speeies distinetive eharaeters are 
numerous eoiled duets eonneeting the aecessory body with 
its gland. and a eonieal strueture inside the former organ 
mentioned. 

Eurcopenis gcresiensis 
(Rodn'guez, Castillejo et Outeiro, 11)89) 

DrrfH'rr/ts f/rrt\sif‘tt.si.s Iktdriguez. t'astillejo et üutein). I!)SÎ):!),") 1-42. 

\ah‘\is typieus: Curral de Leonte. .Serra de (iert's (Portu^l. ITM 
2»TN(i7‘2. HolotM)iis; MHNM. 

DrrtHTrtis /tmhrintidrs (partini!): .Simrolh ISill: 2H4 1. 3 8. I l-lti. 

/Jfr/Hrrtts (f^/ urr(\sirtt.si.s: Castillejo IU!)7: S.S fijjs. 34a-d. 
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F igs. 767-770. FurcopettLs darioi. 767 - Reproductive system. 768-770 - Copulatory organs. (After Castillejo and Wiktor 1983) 
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Kigs. 771-773. Fiirfo/H'nix darioi. 771-772 - Copulalorj' organs of Ihe holot,\'pe \iewed from Iwo oppo.site sides. 773 - Internai structures of penis and ils 
uecessor>' bod.v. A - atrium; P - penis; VD - vas deferens. (Afler Castilleju and Wiktor 1983). 
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Fij^s. 774*775. Fftrnf/H'ftKs {/tiftarrirnsis- liol(»l>pi\ (.’opulaloiy organs vieuiHl fnuii hvo 
dirfeiml sidos. Ac - nm*sson' biMh. (îac - of acir.sson' body. (îp - pcnial jîlanil. 
Kp - miisculus rciraclor pcnis. (.\/lcr t'aslillcjo and Wiklor lîks5) 


l^dcly len^h ii|) to ea .‘30 mni: (he slugs I have examined 
are 24 mm long aftei* presenation. Body ereamy or dirty 
ereamy, veiT delieately and irrepfularly spotted with blaekish 
melanophores. On mantle they \ield eoneenlrations produe- 
in^ an irrej»fular retieulum. In the part behind mantle the 
spols are seareer and less distinet. 

Mueus eolouiiess (KodrijUfuez c7 a/. 1081)). 

(ienitalia (Fijîs. 777-780, 782-785). Penis narrow and 
tubular, anteriorly eonneeted with a lar^e hearl-shaped 
aeeesson* or^an. Penis is as if inserted between the Iwo 


parts that eoinpose the aeeessor\' body. Bolh parts 
have poorly pereeivable tJi’anular ^ands embedded in 
their posterior wall. Penial ^and made up of 2-3 
branehes aeereted at the base. Museulus retraetor 
penis inserted to penis neaiiy apieaily» its small 
frapnent runningmore anterad and attaehingto the 
above mentioned aeeessory organ. The outlet of vas 
deferens almost apieal. Inside penis there isa spheri- 
eal papilla, whieh, as follows from (he figures by 
Kodrigiiez r/ a/. (1989), does not undergo everlion, 
and (hus it is unknown if this strueture is 
hoinologous with stiniulator. Inside the aeeessory 
body there are two ligula-shapc'd struelures 
whieh form a reversc*d letter V. Sperinatheea 
oval, its eontainer markedly delineated from the 
spermatheea duet. 

Keetum with no traee of eaeeuin (Fig. 781). 
tLColog}, Aeeording to Kodrîguez c7 r//. (1989), 
Ihe slug eopulates in November. The eourse of this 
proeess, as deseribed by Ihe authors, is similar to 
that in DrnKrms. Duringeopulation only the aeees- 
sor\’ orgaii gels everted. 

Distribution. The slug is knowTi from northern 
Poiiugal and a few loealities in norlh-wesiern Spain. 
In Ihe opinion of Kodriguez /7 ti/. (1989), all its 
loealitic*s are situaled eloser lo Ihe eoast than those 
iúF. (/(trioi. Fievisingthe paratypesof F. (jtarsictt- 
sis from loeus l\pieus, however, I founcl oiit thal 
some of them were aetually F. (/ariai. It seems that 
al least partly the ranges of the Iwo speeies overlap. 

Comnwnts. Wilh respeel loexlernalappearanc*e 
the slug is indistinguishable from niimerous 
Dt roctaas and olher Fuirt/prnis spc*eies. iiie 
authors (Koclriguez r/ a/. 1989), rankecl il wilh the 
g(*nus Drrorrras. Castillejo (1997) adclilionally. 
plaeecl Ihis slug in the subgenus i*/a//ti/s/imtt/as, 
The appearanee of penis and, espeeially, its heart- 
shaped aeeessory body, whose posterior walls are 
ecpiipped wilh glands, inclieale that the sliigbelongs 
lo Ihe genus Fttrroprttis. The geogi*aphieal range 
ancl olher eharaeters, sueh as a Ihin skin, size, laek 
of reetal eaeeum, tesiify to this, (oo. 

Amongthe spc*eimens ihat I haci bc*en seiil before 
Ihe deseriplion was published, whieh werc* laler 
aeknowiedgecl as paratypes, therewere some repre- 
senting D. /ottt/)t iroi(/(\s. Al firsl glanee Ihey look 
exaetly like F. f/rn'sirttsis, They cliffer, however, in 
the preseneeof a spherieal (not heaii-shapc*clî) dislension in 
Ihe anlerior seetion of penis. The laleral wall of the disten- 
sion is equi|)pe(l wilh glands whieh eonstilute one (not two!) 
eoneenlralion. Whal is more. penis laeks ihe spherieal 
struciure (!) typieal of F. f/rrrsirttsis. 

D. (iarioi is also similar. This speeies cliffers in ils 
aceessory boclies, whieh are narrow' and better distinguish- 
able one from tlie other. In one of them a pointecl organ is 
situatecl. (îlancls open to ihe aeeessory bodies ihrough 
numerous entanglecl duets. 
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1 mm 


Kip. 77<>. Fttrro/M‘Nfs j/a/ittrrirnsis - holol^-pi'. Inlornal strurlures of |x*nis 
aiid ils am»ssor> ImkI.v. (Aflor (’astillejo and \Mklor liis:i) 

(îenus Lvtope/teBoeii^ew 188 H 

Attifiiia (L//io/iriir/ (1 Boellj^T, ISSfîb: 22l>. SptTies lypiea: AtmiHu 
(L//io/tritrl i<tii{/irtiiiisO. Bo(‘II|;it. 1H8I) (= Atmiim tmirnintft Koch t*l 
IIcyiK'mann, 1H71). 

A{/rhttiimij' (Fi(ii//tor<mL Simroth. IKSiib: 311. Spwies lypiea: A{/ri<ttitmtj 
(ï*Uit//i<tx<tii/ tmiritUt/tts = L//Ui/tritr tmtrttitiUt K<M*h el Mc>Tiemann, 
1S74. 

A{/ri<tiiimtr (Tm/ti</<t///i<t/t<'tU>) Slmnilh 11)01: 174. Speeles h'piea: L//t(r 
prltr tmiriiUiUt (K(K*h et Me>Tiemann. 1S74). 

L//Ut/trttr K. slr.: Messe lî)2(>: 25. 

Keferenees: van Rejîleren 1975: (>2; Liklmrt'v aiui VMklor 19H0: 195: 
Wiklorand Likharev 1980:418(1^. 12(pallialeomplex);t]un)d)luth.l4kliurev. 
Wiklor 1981: 21 fi|î. 9 (radula); Wiklor 1984:27 fip!S. 70-77; Rymzhanov and 
Sehileyko 1991:80. 

Len0h up lo ca 35 min. Body slender, spindle-shaped, 
siniilar lo those of DeroiTVits speeies. Manle ineonspicu- 
ously longer Ihan 1/3 of Ihe enlire body lenglh. vvholly in Ihe 
anlerior seclion, nol reaching the posterior body half. The 
anterior section of mantle not accreted to nape and nearly 
half of it can be easily bent off. Pneumostom clearly post- 


medial. Keel distinctly arched, reachin^the posterior ed^re 
of mantle (!!). Coloration pale browTi or reddish gr^y, most 
commonly with a pattern of spots, often elongated, both on 
mantle and beyond it. Medially on mantle and along keel 
there runs a pale streak, beside which the body is darker- 
coloured and spotted. Skin relatively thick. 

Mucus colouiiess. 

Genilalia. Penis oval in general outline, vvith numerous 
distensions. There are no external accessoiy organs. 
Retraclor penis inserts nearly apically, and somewhat more 
anteriorly there is the openingof vas deferens. Inside penis 
a large fold and siimulator vvith a hard calcified plale. 
Rectum without caecum. 

Ecolog}, A hygi-ophilous slug, most often living in the 
neighbourhood of vvater in forest biit also in open habitats. 
It probably reproduces in autumn and spring. Life cycle of 
about a year. 

Distrihution. Central Asia, the Caucasus, Afghanistan, 
Iran. 

Merely one species knowm. 

Comments. A genus created for a slugwith a hard plale 
inside penis. The plate is the reason behind some authors 
inciudinginto this genus also other slugs, vvhich I classify as 
Drroieras (Liolptopclte). The internal structure of penis 
does not seem to be a decisive fc'ature here (Likharev and 
Wiktor 1080). Li/lopettr differs from Dnrtcr/rts (Liolt/lo- 
/Hitr) in its keel vvhich runs along the vvhole back, in 
a relatively thick skin, mantle smaller than the body half and 
a different, slenderer habitus. These characters appear to be 
essential enougli for those slugs to form a distinct genus. 

Keel is so strongly marked ancl conspicuous that, vvhen 
describingthe first species knowm, Hoettger (1880) createcl 
a clistinct siibgcmus, ranking it vvith the giMuis Aiunlia 
(= Mitaj\ Milaciclae) thougli. 

Lyto/jeite macuiata (Koch et He>memann, 1874) 

Aimiiiit imtritUtUt KikîIi el M(\viioniaiin. 1874: in Marlons 1874: 2 I. 1 fip. 4, 
1. 3 fijî. 35; K(K'h and Mc>Ticniaiiii 1874: 152 I. ♦> fif'. 5. lx>cus Lv-picus: 
"propc Manicnndunr (cnvirons of Snniarkand. Lzbckislnn). l'>pus: 

I havc )ji>l no informalion. 

Aimitia (L//i<i/trttr) t<iii{/ir<ti/is (). BiM'lli^r. 1881): 2(>(> 1.2 fii^. la-<*. Locus 
l.v'picus: Lciikoran. T^pu.s: pri'sumably does nol cxisl. 
I.//Ut/H'ttrtrniisi‘<ts/ii(t Roscn. 18*12:123. L(K*uslvpicus:(îcrmabRivcrvallcy 
n(mr S(4mmhala in (’horasan (= (’honi.ssan), Iran. 

?Li/Ut/tritr /i<irtt{/rri Roscn, 1892: 124. Si»c Likhurcvaiid Wlklor 1980:200 
and Siinrolh 1912: 44 1. 3 fiK- 41 

Rcfcrcnccs: Izzatullay(*v 1980: 95 figs. a-b; Likharcvand Wiklor 1980: 
MM> fijrs. 219-225. 

Body length up to ea 35 mm. A erawiingslug has its body 
somevvhat narrovved just behind mantle, being the widest 
in the posterior part. vvhieh is ea 2/3 of the vvhole length. 
Exeept for that, the slug externally resembles Drrorr/ris 
speeies (P'igs. 780-787). Skin WTinkles flattened. Keel, built 
of a fevv (2-3) rovvs of vvrinkles, extends up to the posterior 
mantle margin, vvhich is partieulaiiy vvell-visible vvhen the 
body is eontraeted and in the case of the so-ealled hard 
preservation. Coloration varied but uneven: on a browii (of 
various shades) or reddish-gi*ey baekgi*ound there is dark. 
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Kigs. 777-7S1, Furro/H^nis //rrpsiensis - paral\TK's fruni C’^iral dc Usinte. 777 - C'upulaton- organs. 778 - Penis of the sanie sp<*eimen i\s in Fijî. 777 viewed 
from the opposite side. 77i>-7S()- Pcnis of the same speeimen viewed fnim different sides and papilla inside it. 7S1 - Keelum. (Orij?.) 


somelimes nearly blaek. spotting. The spots are irregiilar in 
shape» often elon^ted or simply turning into lines. On 
mantle they are anteriorly and laterally eoneentrated, in the 
posterior seetion fusingfto \ield a kind of a dark horseshoe. 
The inedial seetion of mantie, partieulariy the part eomjiris- 
in|îvestigial shelL is pale and eompletely devoid of spottin^. 
In the seetion beyond mantie the spots get eoneentrated, 
sometimes mergin^^with eaeh other on the sides of keel so 
that to produee a paie unieolourous band runninjî medialiy 
alon^ baek. Head and tentaeies biaekish, soie ereamy. It is 


typieal that the pattern appears already in juvenile speei- 
mens, only turnin^îdarker durin^the proeess of maturation. 
The eoloration depends aiso on the type of environment. In 
open habitats the sliigs are darker- and denser-pi^nented, 
keei, the horseshoe blot and mantie (the form lotff/iroll/s 
= tr(ttts((is/)i(i ) grt\ver. Those individuais whieh live in well- 
shadowc'd piaees (e.p. forests) are of iightereoioration, their 
spottingsparser and iess intense (forma t\piea). 

(îenitalia (Figs. 7S8-7î)4). Penis saek-shaped, in its 
posterior part transversely eonstrieted and thus divided into 


http://rcin.org.pl 














AGRIOLIMACIDAE (GASTROPODA: PULMONATA) - A SYSTEMATIC MONOGRAPH 


563 



ripi. 782-785. Fnrvttpntisi/vrvsivtisis. 782-Slujî\vilhovt*rtiHl pi*nis. 78;i-C'(>piilut<)r\ or|îims. 784-785-Structuros insid(*ponis. (Aftor Kodri^ioz vtni. 1989) 
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rijrs 78()-7H7. nKWutftta - fxloniiil appeaninco. (Aflcr Likluire^ and Wiklor 1980) 


Iwo parts. Tlie conslrictiün is usiially nearly syninielrical 
(nol unilateral like in Dt'rocrms species). The anterior and 
- especiaiiy - the posterior part of penis with various 
irrejjular dislensions. Vas deferens opens inlo the poslerior 
part of penis in Ihe re^on of the constriclion or more 
posterad. Il is simiiar in Ihe case of retractor insertion. Most 
often, howcver, the latler produces two offshoots, one of 
which inserts to the anterior section of penis whereas the 
other to the orfjan's posterior part (Fif'. 78Î)). Spermatheca 
oval on a well delineated spermatheca duct. Inside the 
anterior section of penis a large stimulator of coarse marked 
sculpture. situated on the ovai plate. often with its medial 
part raised upward and arched. Its mar0ns are turned up. 
A coinplex system of fine folds posteriorly inside penis. 

Intestine loops like in Dcrorcms, On rectum there is 
even no trace of caecurn. 

Ecolog}, .\n aple animal, occurring most often in the 
neiglihourhood of water and wet places. Most commonly 
fouiul in forest, in soinewhat shadowy sites. It hides in leaf 
litter and detritus. However, the slujj inhabits also open 
habitats, by waters and irrigation appliances. It hides under 
stones and pieces of turf, in detritus etc. It lives for a year, 
>ieldinKone generation. Jud^ng by the material collected, 
the slugf matures and reproduces late in the autumn, possi- 
bly also in the spring. In dry subtropical regions (e.g. in 
Central Asia), characterized by a long spell of suinmer 
drought. the slug buries itself deep into the earth or rock 
crevices toestivate (Likharevand Wiktor 1080). In Tadzhiki- 
stan the wintering stage are eggs and juveniles. The young 
slugs hatch mainly in .April (Izatullayev 1080). 

Distribution. Central Asia (Ferganski Ridge, the region 
of Samrakanda and Penozhikent, the environs oT Duschanbe 
l^andzha, VV Kopeddag, theCaucasus (Lenkoran Lowlands, 
Talysh Foothills, Cîreat Caucasus and Azarbaydzhan), 
Afghanistan (Heral -a garden, Karogh), probably also Iran 
(prov. (iilian. Mazendran). 


Comnwnts. The variability of coloration was the reason 
for L. lot/f/icol/ts and A. Imttsras/t/a being described as 
distinct species. A study of ample material made Likharev 
and Wiktor (1080) s\monymize these names. 

In all likelihood, also L. horllf/rri should be acknowl- < 
edged as such a "colour” s>Tionym. The taxon has been de- 
scribed from an area where Ihe t\'|)ically colouredA. tttarit- 
lala occurs. Nevertlieless, I havc failed to find new' sp(‘ci- 
mens (‘orresponding to the dark-<‘oloured L. Dorll(/rri, 
which w'ould enable to solve the problem. 

'Fhe status of D. (L.) kattdaharrttsis is also unclear. 
Likharev and Wiktor (1980) express the opinion that this 
name may be a sxTioiiym of A. tttarttlal/t. However, my later 
studies on the type material of D. katidaharrttsis have 
convinced me that this is not the case m\úkattdah(trrtisis 
should be placed within Drrorrras (Liolt/lo/wllr) (see 
Drroctn'as (Lioli/to/)(dtr) kattdaharrttsis p. 541). 


Cîenus MegaiopeiteLmúholm, UH4 

.\frfjalo/M‘ttf Lindholm, 1914: 197. Spci'ies Ijpica: Mvfjatajtrtte simrf)ttii. 
ündholm, 1914. 

Keferences: Likhare\ 19.57: 1253 figs. 1-2: Likliarev and W'iklor 1980: 
200; Wiklor and Likhare\ 1980; 418 14 (pullial eomplex); .Juni^lulh, 

Likharev. W'iklor 1981: 18 fiiî. 10. 

Body length up to ca 25 mm. Body spindle-shaped, more 
or less in its 2/3 covered by mantle (!). The mantle margins 
can be easily bent aside from all the sides. Mantle occupies 
the medial part. Head and the ver\ short, cuneately nar- 
rowed section behind mantle jut out from beneath of it. 
Pneumostom somewiiat postmedial. 

Penis consistingof tw'o parts: a broader anterior .section 
(when shrunk, assuming the shape of a pear) and an ir- 
regular posterior one, which is cylindrically elonguted and 
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Kijîs. 788-792. LjftopfUv tnfiruiata - s|X'cimens from Contral Asia. 78S- Koproductive systom. 789 - Ponis with stimulator \isiblo insido and a hard plato on 

tho lattor. 799-792 - Ponial hard plato. tAftor Likharov and \Viktt)r 1980) 
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Figs. 70;j-7i)4. Lijtopeltv mavutaUi. 793 - Cupulaion’ organs. 794 - Penis soen fmni 

Ihf opposile side. (Orig.) 


benl anterad. Relraetor penis fan-shapedly widened. No 
other appendages present. Stiniulator lackinjî, too. Inside 
penis there are two folds medially accreted \Nith each other. 

Inlestine coils into two loops. The first one has its second 
arin relatively short. The other loop is shifted far backward. 
its second arm, i.e. rectum, short as well. There is no 
caecum, not even any enlargement in the place where it 
might occur. 

Ecolog}, Poorly known. The fjenus inhabits humid 
deciduous foresis. 

Distribuüon. Wi^ range is not thorouplily known. SIu^ 
of the genus Metjttloiwlv are recorded from the areas 
adjacent to the Black Sea: from Vil. Bolu (Abant (iöl) in 
Turkey to the west to CJeorpa (Abkhazia - Batumi, Tk\’ar- 
cheli) in the east. 

So far there is only one species knowii. 

Coniments. The g[enus is easy to identify thanks to its 
huge mantle. 


Megaiopeite ^»7/w/Y>^/r/IjndhoIm, 1914 

Mfpaloix'tte simrothi Lindhelm, 1914: ll>8. L(k*us Ivpieus; 
Dsansuul (VII. (Joroh = .Arlvin. Turkey). 'IVpus: no 
informulion ubout ils preservalion. 

Referenees: Likliarev 1957: 1253 figs. 1-2; Likharev und 
Wiklor 19S(I: 202 rigs. 22l>-235; Wlklor 1994:34. 

A smallish slug: ca 25 mm in length. Body 
spindle-shaped. A slrikingly large mantle, which 
can cover nearly whole body when the animal is 
contracted and roughly its 2/3 when the slug is 
crawling. It is accreted only medially; its ante- 
rior, posterior and lateral margins can be tilted 
up. Pneumostom slightly beyond half-mantle. 
Coloration evenly chocolate-blackish (Fig. 795). 

Genitalia (Figs. 799-799). Glandula herm- 
aphroditica relatively large. Ductus herm- 
aphroditicus long and thin. Spermoviductus 
comparatively long, too, its anterior section 
enlarged owing to a large prostate. Vas deferens thin and 
long. Penis anteriorly tubular, more posteriorly abruptly 
clavalely broadening, its rear section considerably narrower 
and elongated, terminatingwith a bend. Vas deferens opens 
apically. A strongfan-shapedly wideningrnusculus retraclor 
penis attached laterally to the posterior, narrowed, part of 
penis. Stimulator lacking; inside penis there are folds 
forming the letter X (Fig. 799). Spermatheca sniall, oval, 
narrowinginto a short spermatheca duct. The two are jointly 
ca three times shorter than penis. The free oviduct section 
thick, tubular. Atrium ver>’ short. 

Intestine without caecum. 

EcHjiog}. See the description of the genus. 

Distrihution. L*p till now the slug has been knowii only 
from Turkey (Vil. Bolu, Isparr, Samsun, Hize, Ikizdere, 
Artvin). Besides, it has been recorded from Abkhasia. It 
probablyoccurs alongthewhoIeAsianandCaucasian coasts 
of the Black Sea. 



ssm 


Fliî. Megaloiielte simntthi - exlepnal vlevv. (.•Uler LlkJiarev and W'ikler 19S9) 

http://rcin.org.pl 







AGRIOLIMACIDAE (GASTROPODA: PULMONATA) - A SYSTEMATIC MONOGRAPH 


567 



Fijî. 79(). shftrofhi - rt'productivc system. (After Likharev and Wlktor 1980) 
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Figs. 797-7î)8. Mcf/aiofM'ifcshftmthi. 797 - Penis sli*ongly (*onlraeltHi wilh ils |M)sterior part inva0nat(Hl. 798 - Struelures inside penis of the same speeimen. 

(After l.ikharev and Wiktor 1980) 
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tienus A'r»7i/f’Ar///t/.s Kaleniczenko, 1851 


KrifnivkiUna Kaloniczenko, 1S51: 22(1. Spooios t>-pica; KrifuivkiUua 
iiivlfiuftvvfUuilus Kaloniozonko, 1H51. 

Fioforoncos: IMlshn 11)48: 5f)0; Wiklor 11)71: 270; Likharov and Wiklor 
11)80: UK); Wiktorand Likliarov 11)80:118(paIlialoomplox);.)un^luth.Likha< 
rov. Wiklor 11)81: 21 ï\^. H (nidula); VMktor 11)83: IIM); VMktor 11)1)4: .30. 


Slugs of rneclium size, up lo ca 4H inni in lengllu vvhieh is 
fairly lon^ for A^-ioliniaeidae. Body slender (similar lo 
Limaeidae in habilus), posteriorly stron^y narrovved. Mantle 
eovering merely ea entii*e body length. Nearly half of the 
anterior seetion of mantle ean be bent aside. Pneumostom 
surrounded by quite a poorly marked shield. .An ineonspieu- 
ous shallovv gi’oove runs anterad from the baek of mantle 
and 011 the right of it, disappearingtovvards ils anterior part 
(Figs. SOO, S0.V807). The gi’oove is vvell-\isible when the 
animal is eravviing; after preseiwation it may be diffieult to 
pereeive. Keel poorly arehed, reaehing neaiiy half the 
seetion behind mantle. Skin soft. Coloration evenly blaekish 
browiu i.e. vvithout spots. Nevertheless, the intensity of 
pigmentalion of the partieular body parts may be varied. up 
to blaek. 

Mueus eolouiiess. 

Penis oval, shortly eviindrieaL vvithout external aeees- 
soiw organs. Vas deferens opens apieally or laterally 
inlo the posterior penis seetion. iVIuseuius retraetor penis 
thin and unfureate, inserted beside vas deferens oponing. 
Spermathoea smalL oval. set on a long spermatheea duel 
with whieh it is at least as long as penis, usually mueh 

longer. 

Intestine forms 
two long loops. Kee- 
tum laeks any traee 
of eaeeum. 

ftcolog}. Pooiiy 
knovvn. Forest slugs 
usually found in small 
numbers, apparently 
living mostly in the 
mountains. They hide 
under stones and in 
leaf litter. Nothing is 
known about the life 
cyele. 

Distrihution. The 
Balkans and partly 
Roumania (Dobruja), 
L kraine (mainly Cri- 
mea), almost the 
whole Caucasus, l\ir- 
key, N Iran. 

Three species, 
classified among Iwo 
subgenera (A>/////e- 

Fig. 71H) .l/of/r//o/W/<> A/wro//// - slr^ Av7///,S’, Toxolnuax), 
insido roliLxod ponis. (OriK.) known. 



Key to identification of the species of the genus 

Knnickiiius 

1. A hard narrovv plate situated inside penis (Figs. 
81(3-817). Turkey. 

. KrtfuicklUns (Toxolhuax) ItoplUcs (p. 573) 

Inside penis only sofl folds; no hnrd struelures present 
{Krt/uickUlns s. str.)...2 

2. A grey slug, but its head and nape as well as the seetion 
below mantle deeply blaek (Figs. 800-801). Spermatheea 
along with its duet roughly equalling penis in length 
(Figs. 800-810). Crimea, Ihe Caueasus, Turkey, Iran. 


Krt/uickillns (Kr//uickillns) uiclauocc/fltaltüi (p. 570) 
-. A gi’ey or blaekish slug head blaekish but nape pale. 
Spermatheea on a long sperniatheea duet, along vvith 
vvhieh it is at least twice longer than penis (Figs. 
800-810). Bulgaria and Turkey. 

_ Kri/uickillns (Kr//uickilltts) nrbauskii (p. 570) 



Flgs. S()(>-802. KnfiiickiUus (KrffttivkiUttsf invtfttttHvp/tfilits. 8Ü0- E.xtemal 
appearance. 801 - .\nterlor body seotion \Nith intonsoly piinrît'nlod napo. 
802 - Copulalor>' orifuns. (.-\fter Likharev and Wiktor 1980) 
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803 


804 


STD 


Pl>îs. Kri/ttirkUlus (Kruttirkiiiiis) ttifinmtcrpfinius. SO^ - Copulator>’ ort^ans. S()4 - Slruflurcs Insitk* pcnis. MK - mus(*ulus rclractor penis: 

1* - penis; ST - M|K*rmathc*fa: STI) - spfrmathffa duft; \' - va^na: \'Ü - vas dffeif ns. (Ori^.) 


Sub^uiiis hnn/ckWusa. str. 

Soft folds disci'rnible inside penis. Hotli stiinnlator and 
hard struetures laekin^î. 

1'he distribution range like that of the ^enus. 1Vo speeies 
reeorded. 

Kn nickWus (Kn nickWus) mehinoccphHius 
Kaleniezenko, 1851 

Kri/ttirkiiiits tttriattnrrjtiiitius KalenifZfnko. I851: 221 t. 5 fiiî. 2. L<k*us 
tN’pifUs: “Slauropor (= Sta\Topol. Crimea. rkraine). T>pus: pndmhly 
non-(*xistenl. 

Mrj/a.s/iis ttiriatiarr/iitaia Kr\Ti.: as a s>Tion>Tii menlioned liy Simrolh 11M)|; 
154. 

.Ai/ritiiitiiaj tttriatiorr/iitalu.s: Simroth liK)l; 154. 

Kr//ttirkia: acf. lo Simroth liH)l: 154. us(*d a.s a s>Tion>Tn. 
fJrrorrras tttriatitH'r/iiiaitttti: .'\kramovskiy 1970:205. 

I/rrfH'rras itiriaiiiHT/itiaiiitit: U’iklor 1971: 2(»9. 

Keferenees: Simroth lîM)!: 1541.14 figs. i:)-21:Likhar(‘Vund Wiktor 1980: 
191 flgs. 202-207: VMktor and Likharev I9S0: 41H fig. 13 (pallial fomplex). 

Hody length up to 45 mm. Coloration dirty whitish. 
sometimes bluish g^’ey. Mantle and baek darker. Head, 
tentaeles and nape (also its seetion under mantle) deep 
blaek (î!)(Figs. 800-801). The eolour of mueus unknown. 

(lenitalia (Figfs. 802-803). Penis eylindrieal, without 
distinetive features. Spermatheea iilon^with spermatheea 
diiet rou^îhly eqiialling^the lenglh of penis. 


Intestine without any unique eharaeters as eompared 
with other representatives of the gfenus. 

Ecoiog}, The slug is mainly a forest speeies, oeeurrinp 
ehiefly in the neig^hbourhood of water; in the lowiands and 
subalpine zone. 

Distrihution. Neaiiy the w hole Caueasian area, Crimea, 
Turkey (Vil. (,'oro(ii) and Iran. 

Comnwnts. The speeies is analomieally similar to 
A’. lirbdn.skii. differin^, first of all, in eoloration, of its blaek 
head in partieiilar. Hc^sides, it is somewhat larger than the 
speeies eompared, its skin thieker. distribution ran^e 
different. 

Kn nickWus (Kn nickWus) urhHnskii (\\\kU)v. 1971) 

Urrorrras (Kri/tiirkiiiu.s/ iiriHtti.sk ii VViktdr. 1971: 2IU figs. 2A-K. :)A-F. 
IxK’Uslvpifus: Kurl<iV(i(Slara Planina .Vlls.. Hulgaria). Holol.vpus: MMIW' 
no. .Vie*455. 

Ut^nnTras itiriaiKHT/iftititts (not *’<unr): (îrossu el Liipu 1957: Hli fig. 1. 
Urrnrrras tiiriaitorv/itiaiittii: rrhanski and VVikl<»r 19(>.S: 72 figs. lOA-l). 
Kri/tiirkiifits iirhaii.sk U: Kahle 1992: 7 Tig. 2. 

Hody lenjîth up to 45 mm. Hody slim with a delieately 
seulptiired surfaee. Keel eonfined to ea 1/3 of the part 
beyond mantle (Figs. 805-808). Coloration grey-blaek vvith 
a slightly paler streak runnin^ nu'dially along baek both on 
keel and its extension. Sides ^jettin^ ^•adually lighter 
dowTiwards. Head and tentaeles blaekish (not blaek), nape 
whitish (!). Sole ereamy. Mueus eolourless, watery. 
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Fijjs. 805-808. KnmicktilNs fKrf/tiickiiltts) ttritattsk'ii. 805-8(M) - Kxtcrnal appcarancc'. 807 - .Vrrangi*mcnl of wrinklcs on solc. 808- Structurt*s insidc pcnls. 

(.Aftcr Wiktor 1071.1.ikharcv and Wiktor 1080) 
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CJenitalia (Figs. 808-810). Spermoviductus ver>' longand 
thin. Copulatorj'organs in natural position heavily coiled. AU 
their ducts, i.e. oviductus, vas deferens and sperinatheca 
duct are clearly longand thin. Right tentacle and its retrac- 
tor most often parallel to penis but in some specimens 
crossed with it (Figs. 811-813). Penis tiub-shaped or shortly 
cylindrical, not distinguishable by any typical characters. 
Inside its interior there are a few arching membraneous 
folds (Fig. 808). A small spermatheca along with a long 
.spermatheca duct neaiiy twice longer than penis (!). 

Intestine inconspicuously tvvisted around its axis, its 
second loop considerably longer than the first one (Fig. 814). 


Ecolog}, A forest species occurringmainly in beech and 
hornbeam stands, also in brushwood. It hides in leaf litter 
and under wood pieces; often found on mushrooms. In 
Bulgaria I collected adult specimens only from August till 
October, earlier only juveniles. 

Distrihution. Bulgaria (W part of the Stara Planina Mts. 
and regionsadjacent to the Black Sea), Roumanian Dobruja, 
Turkey (environs of Trabzun, Abant Gölü - SW Bolu, Ara^*- 
Kostamonu. N of Küre). 

Comments. The slugdiscussed differs from K. inekino- 
cephalns in its slimmer and more delicate build, thinner 
skin, less prominent skin wiinkles, darker coloration of back 




Figs. S09-S14. KrynickiUns (Krf/nickiiltus) urhanskd. 809 - RfprcKluclive sv'slcm. 810 - (’opulatorv' organs in Iheir natural location. 811-813 - Üifferent 

situation of pc*nis relative to tlie system of head retractors. (.\fter Wlktor 1971) 
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and pale (nol black) nape; within ^cnitalia, in ils long 
spermatheea duet and longer other duets of eopulatoiy 
organs. The ranges of the iwo slugs differ, too. 

A' (K.) NrhafLskii is ver\ similar to A'. (T.) hopUteis (sce 
below'). At the present state of knowledge, the two speeies 
ean be distinguished only when adult speeimens are dealt 
with. A deeisive eharaeter is the presenee of exelusively soft 
struetures of the type of folds inside penis in the penis of 
A'. (K.) urhaaskU while in K. (T.) hopUtes there is a hard 
ealeified plate, bent aside to form a thorn. 

Subgenus 7"av<////ii/i.\ Simroth, 1809 

Toxolimm Simroth. tSDO; 37. Spocies t>pica: .Mes<tlini(tx (Toxntinuix) 

hnptitvs Sim rot li. ISÎHI. 

Kcferonccs: Simrolh liK)l: lltô; Hessc 11)26: 27; Likharcv and Wlktor 
IDNO: 20H; Kiüilo 1002: 7 figs. :W>. 

Both the external appearanee and anatoniy ver>^ similar 
to those of the representatives of the type subgiMius. Inside 
penis there is a hard (eonehiolin?) narrow plate bent 
upwards, vvhieh assumes the shape of a thorn (!). 

Merely one speeies knowii, wiiieh is found exelusively in 
Turkey. 

Comnwnts. The name Toxoti tnax vvas originally used in 
the rank of subgenus vvithin the genus MesoiitNa.r. The 
reason for that was the general habitus of the body and its 
size. Xeverlheless, To.roiitna,r differs [voxwMesoUtnas with 
respeet to many eharaeters (e.g. the loeation of pneumostom, 
inuseulature of sole, shell. laek of a membrane surrounding 
penis and vas deferens) (see p. 575). Knowing only the 
deseription by Simrolh (1800), IJkharev and VViktor (1080) 
deeided that Ihe taxon should be raised to Ihe generie rank. 
llowevcM*. my own stiidy (W'iktor 1004), based on new 
material, made me Iransfer Tosoiiitta.r tt) the gt'nus 
Krt/téi(kittas and thus presem* its original stalus. In my 
opinion, the situalion here is analogous with that of 
iJf'roeeras s. str. and Lioii/tojtette, where the basie differ- 
enee between Ihe two subgenera eonsists in the presenee or 
laek of a hard stimulatory slruelure inside penis. 

Kn nickiHus (To.xoiimax) A/J/;//7e\v(Simroth, 18ÎI0) 

Mr.^nliintix (Tnxntiimix/ hn/tti/v.s Simrolh. INÎM): 37. Lik-ijs l\picus: 

“Brussu** (= Bursu, Turkey). Synl.N'pus: prohuhly d(H\s iiol exisi. 
Tnxntiiiitix htt/t/i/r.'t: Liklmrfv und W'iklor 1Î)SI): 20î) fip^. 24:1-245. 
Krf/iiif'kiltn.s (Tnxnliituix/ hn/ilitrs: W’iklor 1004; :i0 fip>, 70-S4. 

Kcfmmccs: Simroth 1001: L'lol. 13figfs.S-15(.l/. (T./hn/ilitrs)\0\}T\{\\\\\\ 
10:il>: ÎM) fi^. 6-7; Kuhk* 1002: 7 fi^. :i-5; Wiklor 1004: :)0 fi|»s. 7.S-S4. 

Body length up to 40 mm. Body slender like in other 
re|)resentatives of Ihe genus. Coloration of live individuals 
unknown; preserved speeimens have their upper seetion 
nearly blaek. On the extension of short keel Ihere is a paler 
streak reaehing as far as mantle. Above shell there is 
a lighter blot on mantle. Sole and nape whitish. The eolour 
of mueus unknown. 

(ienitalia (Fig's. 815-817). Vas deferens thin and rela- 
tively long. Penis erossed with riglit ommatophore and its 


retraetor (!). Penis saek-shaped, devoid of any distinet 
protuberanees or additional struetures. Vas deferens opens 
somewhat laterally to its posterior part, and so is the 
eomparatively wide retraetor attaehed. Posteriorly penial 
wall is partly eovered by striae resembling fingerprints. In 
the medial seetion of penis there is a hard plate, built 
probably of eonehiolin, situated on lateral wall. It stieks out 
inward in the form of a slightly bent thorn, its free end 
direeted anterad. In natural position this organ may be 
surrounded by a V^-shaped fold makinga kind of sheath. This 
hard plate develops relatively late in ontogenesis, laekingin 
juvenile individuals. Spermatheea small, pear-shaped, 
eonneeted with a very thin spermatheea duet along with 
whieh it ec|uals roughly 1.5 penis length. The free oviduet 
seetion is nearly twiee as longas penis. Atrium tubular, thin, 
more or less twiee narrower its length. 

Intestine bears no typieal eharaeters whieh would make 
the speeies distinguishable within the genus (Fig. 818). 

Distrihution. So far the speeies has been reeorded 
exelusively from the Turkish territories of Vil. Bursa (envi- 
rons of the l'lu Dag.Mls. = Uiu Dagli) and Vil. Bolu (near 
Lake Abant). 

Comments. Kxternally, preserved speeimens seem 
indistinguishable from K. urt/attskii. The eriterion whieh 
allows unequivoeai diserimination is a hard thorn-shaped 
plate present in K. ho/tiites. I have got the impression that 
there are also eertain differenees pereeivable in the terminal 
seetion of gimitalia. In K. ho/itites both oxiduetus and vas 
deferens are shorter relative to the length of penis. These 
eharaeters, however. should be eonfirmed on the basis of 
ampier material inehiding speeimens whieh represent 
different stages of ontogenc'sis. 


Subfamily Mesolimaeinae llausdorf, 1008 
Mc.solimaciniic llausdorf, lîHIN: 62 . 

Slugs of a slrongly eiongaled body and small mantle. 
Body length up to(îO nim. In externai appearanee these siugs 
highly resemble representatives of the famiiy Limaeidae. 
.Apart from Iransverse wrinkies, the laterai sole zones are 
additionaliy divided by 2 or 5 longitudinai grooves on their 
whole length. Coloration from yeilowish ereamy to blaek. 
Longitudinal streaks may be |)resenl on mantle, and 
a darker retieiilate pattern in the part behind it. 

Penis vermiform w ithout appendages or stimulator, but 
along with vas deferens enveloped in a membrane. Penis 
sometimes eros.sed by riglu tentaele retraetor, or the two are 
parallel toeaeh other. Spermatheea duet eonnoetod with tho 
female part of gcmitalia. 

Keetal eaeeum laeking, but tho torminal seetion of roetum 
abruptly broadens. Reetum pierees througli the posterior 
part of the main museulus retraetor. Kidney devoid of lobus. 

The distribution rango eovers exehisively the area of 
south-western Turkey. 

Only one genus with two speeies knowm. 
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Figs. 815-818. KriftiickUhus (Toxolimax) hoplites. 815 - Copulaton’ organs. 81ü - Pcnis wiih ils intcrnal structurcs and hard platc. 817 - Pcnial hard platc. 

818 - AJimcnlan' canal and thc location of gonad. (Aftcr Wiktor 1994) 
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tîenus .T/e.so////ja.v F^ollonera, 1888 

Xff'soihttas F’olloncra, 1 KSh: S. Species l\'i)lca: Mesolhmij hroun i PolJoneni, 

18SS. 

Rêferences: Simrotli 1901: 133; Hesse 1920: 20; Wiltlor 1971; 274; 
Liklmrev and Wiklor 19S0: 204; Wiktor and Liklmrev 1980: 418 (palli}il 
complcx); Juntifbluth. Likhan*v, Wlklor 1981: 18 (raduln); W'ikti>r 1994: 34 

The eharaclers typical of the genus overlap with those of 
the subfamily Mesolimacinae (see above), 

Eaylog}. Unknowm, Juvenile specimens are found in 
consiclerably gi'eater numbers than adults, It allows both for 
a high mortality of juveniles and a relatively lon^ life cycle. 
The size of sexually mature specimens widely varies and it 
is unknowm w hat decides aboul the ^’owlh cessation (Wiktor 
1994), 

l)istribution,\s^^\t^\x{ and southern Turkey (froni Izmir 
lo Mersin, in Ihe north up to Burdur, Isparta, Sultan Da^ari 
Mls. = Sultan Da^i), and also the Greek island of Rhodes. 

Comments. MesoUuKix displays numerous characters 
that point out to its affiliation to the family Agriolimacidae. 
These are, firsl of all, the relative position of intestinal loops, 
transverse wTinkles on the lateral sole zones and V*shaped 
wTinkles on the medial one. At the same time Ihe gcmus is 
distinguishable within Ihe family by essential characters 
that are unique, namely longitudinal gi’ooves on the lateral 
sole zones, a nearly symmelrical shell, vermiform penis, 
membrane enveloping penis and vas deferens, the connec- 
lion of spermatheca with the female part of genitalia and the 
main retractor piercingthrough reclum. All the characters 
indicate the need lo create a taxon higher than a genus. This 
has been demonstrated by Hausdorf (199H). whose opinion 
I share. 

Mesotinmx /^r/fi//ï/Pollonera, 1888 

MrsffUtmu brtiffni Pollonora, 1880: 8 pl. 2 fiiîs. 19-23. Tcrra l>pica: Asia 

Minor. Typus: prohahly docs nol cxisl. 

Refcrcnccs: (icrtnain 1930: 88 fijfs, h, 7; Wlklor 1971: 274 figs, lA-R; 
Forcarl 1972: 112; Likharcv and W'iklor 1980:205 fips. 230-241; Wiklor and 
Likliarcv 1980: 418 fig. 15; Jun^luth. Likharcv. W'ikh»r 1981: 21 fig. 11 
(radula); W'iklor 1994:34. 

Body length up to 59 mm at least, the slug probably 
attaining a larger size. The size of an indi\idual does not 
have to be directly related to sexual maturity. The largesi 
specimens (59 mm) I examined had their copulatory organs 
still undeveloped. The laleral zones of sole divided into three 
sections by two longitudinal grooves (!). Coloration of varied 
intensity. Specimens alcohol-preseiTed are most oflen olive- 
brown, brownish of various shades to black. Mantle and back 
of the darkest colour, the former additionally with two 
blurred, still darker streaks. Keel and its extension paler. 
A dark reticulate pattern perceivable in the pari beyond 
mantIe(Figs. 819-821). Neither thecolour ofliveanimalsnor 
that of mucus is known to me. 

(ienitalia (Figs. 829-824). Penis long, roughly equalling 
lialf the manlle, twisted. Thetubular envelope surrounding 
penis and vas defei'ens comparatively shoii. Spermatheca 
duct connected wilh oviductus (!). 


Alimentary canal - Fig. 822. 

Ecoiog}\ Unknown. The slughides under stones and in 
leaf litter. 

Distrihution. The (îreek island of Rhodes and probably 
whole south-western Turkey (records come from Vil. Izmir, 
Antalya, Burdur, Isparta, Mersin=l^*el, also from the Sullan 
Daglari Mts.). The information about the slug*s oceurrenee 
in the Balkans and Caueasus is erroneous (Wiktor 1971, 
Likharev and Wiktor 1980). 

Comments. The speeies differs from J/. escltericiU in 
Ihe presenee of Iwo longitudinal grooves, whieh divide the 
sole laleral zones into ihree seetions, in a longer penis and, 
most eommonly, also pale coloration. Nevertheless, mela- 
nistie blaek-eoloured forms are also encountered. 

Mesoiimax escherichi Simroth, 1899 

MesoUtmiJ Escherichi Simroth. 1899: 39. Terni Ijpka: Sullan Mls. 

( = Daglari, Turkcy. Tvpus: pn)bably non-cxislenl. 

Rcfercnccs: Simrotb DK)L 133 pl. 13 fii^. 1, 7; (icrmain 193(): 91 fiiîs. 
7-11; Wiklor 1971: 27(1 V\^. 7A-D; Likliarcv and W'iktor 1989: 207 fip:. 212; 
Wiklor and Likbarcv 1980: 418 fijî. 15 (pallial complcx); Wlklor 1994: 35. 

Lenglh up to 49 mni. Five longitudinal grooves dividing 
each lateral ztine (!). Coloration evenly black. Sole margins 
also wilh a dark hue, the medial zone pale. 

(îenitalia (Fig. 825). Penis relatively short, more or less 
equalling 1/3 whole length of reproduetive system. The organ 
is not coiled, ai most bent. The membrane encirciing penis 
and vas deferens longer than in M. hrufuti. 

Ecotog}. Unknow'iL The slugseems to be rare, at least it 
is considerably less frequently found than M. hruKtti. In Ihe 
case of the two MesoiittKij' species, most spetimens col- 
lected are juvenile. 

Distrihution. The species is known only from iTirkey: 
recorded from Vil. Antalya, Ispaiia and the Sultan Dagh 
Mts., the environs of Ankara and Dösemealti (=Yoniosmanli, 
N of /Vntalya). 

Comments. See the noles on J/. itrautti. 

Incertae sedis 

.Agrioiimax ///o/ (Hoffmann, 1941 f 

luccrlac scdis 

A{/rioUimijrtitoi Wufinmnn. 1941:251 figs. 4-5. Iii>cus (>picus; lUmi.Tajama 

prcf., .lapan. Typus: nol prcscrvcd. 

'?Lititnx carititts Adams. 18()8 - .scc C'ommcnls. 

Rcfcrcnct*s: lloffmann 1941:249-251. 

I quote HoffmaniTs (1941) description, offering my owm 
interpretation of the figures. 

Slugs attaining up to 49 mm in length, 8 mm in width, 
mantle length equalling 14 mm. General habitus similar to 
Ihat olLittKU (!). Coloration black with the medial sole zone 
grey (grau). 

(îenitalia (Figs. 82(>-827). The upper section of copula- 
lory organs does not exhibit any specifie characters. .\nteri- 
oiiy penis equipped with a large elongated lateral appendix 
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Kigs. 81il-«22. Mrsoliiiinj' bniiiiii. 8l!)-820 - Kxtornal appoaranotv 821 - l’atlorn of solo wTÎnklos. 822 - .•Mimontarj' oanal. (Drig.) 
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Kigs. 823-824. Mesolhnns brnuîii. 823 - Rt*produclive systcm. 824 - (’opiilalor>' organs. ((3rig.) 


and huge penial gland thal is also laterally set. The latter 
organ is made up of a thick, as thiek as penis itself, shaft on 
which niimerous unbranched processes devoid of glandular 
papillae are situated. At the rear of penis there is a long 
blind pockel as vas deferens opens lalerally. Musculus 
retractor penis divides into three strands, one of which is 
attached lo appendix, the second one inserts on the top of 
the penial pocket, while the third one to the shaft of penial 
giand. Penis lacking stimulator, whereas inside appendLx 
Ihere are some ledges forminga little trough. 

Intestinum of the iype of Derocrras, devoid of rectal 
caecum. 


Comments. Both the external appearance and size, and 
a ver>' specific structure of genitalia raise doubts about the 
justifiability of classifying this slug with the genus.^j^r/o- 
lintajr = Deroccras. Only further study may prove if it is 
actually a representative of Agi’iolimacidae. 

The s>Tikv'pe of Agriolimax atoi is probably non-exis- 
tent. Hoffmann worked in Jena and, lo my knowledge, no 
slugbearingthe name concerned, nor the other one used by 
the author mentioned, ï.e.A. rarians, has been preserv ed in 
the collection of this niuseum. Hoffmann’s private collection 
has not been presened either, at least in Jena (letter 
message from Dr. Dietrich von Knorre). 
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Fijî. Mesolimujr esvherirhi - c’opulalon* organs. (.'Vfter Wlktor 1971) 

Hoffmann described Ihe speeies diseussed on the basis of 
3 speeimens collected in Himi (Toyama prefecture, dapan) 
that he had obtained from Ür. Hajime Uehida from Tokyo. 
Having examined them, he ranked llie slugs among/Jmi- 
cc/YAv. From Japan, Ü. (t(jtTste had already been reeorded, 
wiiieh vvas mentioned by Simroth (1911). Besides,Z./////ix 
(Htritttts Adams, 1898 was described from this territory and 
the author of this species himself considered the possibility 
that the slugvvas identical with//. (tf/trste. I have failed to 
reach the original description ofA. raritttts; Hoffmann does 
nol c|uote the publicalion by Adams in the referenees, 
providingonly a diagnosis (see Hoffmann 1941: 250). It ean 
be inferred frorn it Ihat the name "^Lintttx rttritttts^ shouid 
be aeknovviedged as a synonym of/A (tf/tTste. Hovvever, it is 
difficult lo undersland vvhy ihe aulor, mainlaining‘VY//vV///.v 
= (t{/r('ste'\ uses the name rartatts for the slugs he has 
examined and found obviously different fi*om D. (t(/tTste. 
At the same tinie he states that firsl siugs fi’om locus 
lypicus olL. rarattts shoud be examined and, if the supposi- 
tion that they ai*e identicai with D. af/reste has been con- 
firmed, those he has deait with ought to be designated as 
A(/ri(jlittt(tx atoi. 

Kn nickHlus c;rr/i/aei/5 Mabiile, 1808” 

InccTlae sedis 

Kn/t/irfciilti.s r/jrnianm Mabille. ISOS: 142. rerra l\pic*a: “Ic^s cnvirons dc 

Bu.stia Corsc" (C'orsica). 

i'he clescription concerns only the externai appearance, 
on the basis of vvhich identification is impossible. The name 
is also mentioned by Pollonera (1890). 

"'.AgrioHmax Dr^monius' 

InciTtac scdis 

Tlit* (‘ombination "Aurioliindx Drj/iiioiiiii.'i Boiii-g.” was 
iised by Siniroth (IHSfib: 319) for a slug.-XJtcna (19.50: 17), 



Fifl^. S2B-S27. ‘*A(/riotim(is r/trians’' (scc.4. atoi p. h7h). H2() - (icnittilia. 
S27 - Pcnis. (Aflcr Iloffmann 1941) 


vvith certain doubts (the name provided vvith a C|uestion 
mai’k), iclentified as Deroeeras retieitlatttttt. In his other 
paper Simroth (1891: 288) repeals the name concerned, 
mentioningin the footnote that the slughacl been described 
from Madeira as MilttJ' drt/tttottitts by Bourguignat. Sim- 
roih comments that, since there are no,4///////V/ (= Mit(U) 
species on the island, that slug clescribed nuist have been 
an,4///7o///////,r. WTiat species the name actualiy pertained 
to is unknovvn. I just inciude it for the sake of completeness. 

iJmax (Megaktpvita) semitec*tus\\ôve\\. 1858 
Inccrlac scdis 

Limast.\hyaftt/M‘tta).srmitrctas Möirli, ISôS: 2S2 pl. 10 fij^. 7. Tcrra l>pica; 

.AmcricH, 
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The only informalion provided by the description is that 
the sliij^ is 50 nim long, black, its mantle with concentric 
wrinkles. The fiji^re shovvs that the mantle is large, its hind 
mar0n reachiiiKthe posterior body parl. Kver>1hingpoints 
out to the slug being a representative of the genus Dvro- 
vvvüs, The large size must pertain to a live animal when 
crawiin^^. It is impossible to establish which of the presently 
know n species was concerned. The one discussed is Ihe tv’pe 
species for the name MvunUtiivHn (non Mv{/nlo])vltv 
Lindholm, 1014). 


IV. Phyi.ogknktic Analysis 


Table I 


taxon 

1 

2 j 

3 

1 

f) 

(î 

7 

Ik^nKera.s 

1 

1 

1 

1 

1 

0 

0 

/./o////o/W/e 

1 

1 

1 

1 

1 

1 

0 

FNrco/M'Hi.s 

1 

I 

1 

1 

1 

0 

0 

Li/tojKtte 

1 ^ 

1 

1 

1 

0 

1 

0 

Mef/atojKltr 

2 


1 

0 

0 

0 

0 

Kr//tiickHtu.s 

1 

1 

1 

0 

0 

0 

1 

Tojstiiuuis 

1 


1 

0 

(1 

(1 

2 

Mcsoiimaj' 

0 

0 

0 

0 

0 

(1 

0 


A^iolimacidae offer rather fevv morpholo^cal characters 
that could serve as a basis for phylo^jenetic inferences. Of 
external characters only Ihe relative len/^th of the mantle, 
the sole structure and the presence/absence of the plate 
around the pneumostom could be taken into consideration. 
Of internal characters, the structure of intestine (inteslinal 
loops and caecum). penial retractor, penis wlth its append- 
a^‘s (penial ^and, appendix, stimulator), s>inmetry/asvin- 
melry of shell provide some phylogenelic informalion. 

All Ihe characlers vvere polarized based on oul-[Ti*oup 
comparison, Ihe out-jîi’oups being the giMius Litnnu' and/or 
the family Limacidae. Svmapomorphies of the vvhole family 
and aulapomorphies vvere omilted from the analysis. The 
cladojji'ams vvere jîenerated vvith the pro^*amme Mennij^t). 

Synapomorphies of the vvhole faniily are: sole slruclure 
(\"-sha|)ed vvrinkles on Ihe central and transverse vvTinkles 
on the lateral zones of the sole), presence of the plate 
surroundinf^ the pneumostom and the second loop of intes- 
line reachin^farlher poslerad than Ihe first. 

.Apomorphies of particular ^enera and subgenera are: 
^enus Dvrovvrns: stimulator present; subj^enus Dvrovvrns 
s. str. penial gland presenl; subgenus Lfolf/to/tvltv: hard 
plate on slimulalor; genus FffrvoifVffts: penis prov ided with 
accessoiy bodies with their ovvm ^andular structures; genus 
/v///o/W/c: keel reachin^î posterior manlle mar^n; ^enus 
Mv(/(tto/)vltv: mantlecovering;vvhole body len^Jfth; peniswith 
elon^ated posterior section; ^enus Krf/tfivkitlns: penis sac- 
like, vvith no appendices or penial 0and; subgenus A>//- 
tfivkittffs s. str. only soft struclures inside penis; sub^enus 
To.roHttfft.r: hard plale inside penis narrovv and bent; genus 
Mvsolittt(t.r: maiii relraclor muscle perforaled by intesline, 
symmetrical shell, penis surrounded by a lubular shealh; on 
the lateral zones of sole 2-3 lon^tudinal gi’ooves. 

\\ hen reconstriictingphvioj^enelic relationships betvveen 
the genera and subgenera vvithin .A^îi’iolimacidae, the 
follovving transformation series vvere taken into account 
(Table I). 

The mantle (character 1 in the matrix): short, coverin^î 
roushly 1/5 body len^lh (0); lon^er, coveringf rou^fhly 1/3 body 
len^h (1) and very long, covering vvhole body (2); the 
character vvas Ireated as ordered. 

The penis (character 2 in the malrix) is long(()) or shorl 

( 1 ). 


liie kidney (characler 3 in the matrix) is either dev oid of 
a lobe (0) or provided vvith a lobe (1). 

The stimulator (character 4 in the matrix) is absent (0) 
or present (1). In those species in w hich it is present (char- 
acler b in llie matrLx) il is either devoid of a hard plate (0) or 
bears a hard plate (1). Inside the penis of those taxa that are 
devoid of a stimulator (character 7 in Ihe matrLx) there may 
be no hard plate (0), a simple hard plate (1) or a narrovv 
plate vvith its free end benl (2). The latter series vvas treated 
as ordered. 

The penial gland (character 5 in the matrix) is either 
absenl (0) or presenl (1). 

TUe preferred cladogram of the shortest tvvo, generated 
vvith hennig ie-algorithm, and the alternalive, equally 
parsimonious, solution of the relationship betvveenA/o////o- 
/)vtt(\ Lt/to/)vtt(\ Dvrof vnts and Fttrvo/tvtfis, are shovvn 
in Kig. 82S. l'he cIado|:n*am (larger diagi*am in Fig. 828) is 



Mesolimax 

Deroceras 

Liolytopelte 

Furcopenis 

Lytopelte 

Megalopelte 

Krynickitlus 

Toxolimax 


Kilï. S2S. (iencric-iovel relalionships of (lie .Aiîriolimacidae (larjîi* (‘lado^i'am) 
and an allernative Inlerpretation of the relationships hetwceen /../ 0 //// 0 - 
/W/f'. Lpttj/u'ttr. ürnH'rrds and /•'tttro/HOfLs (small eiado^'uinl 
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Table U. Character matrix for menibers of Derocerns s. str. 


SDecieH'ch«r»cter 

1 2 

i ^ 

4 

5 

i ® 

7 


9 

agrestc 

0 

0 

• 

0 

1 

! 1 

0 

0 

0 

altaicum 

0 

0 

i 0 

0 

1 

1 ! 

0 

0 

() 

altimirai 

0 

0 

2 

0 

1 

; ! 

U 

0 

0 

berytensis 

0 

3 


I 


i 0 

0 

0 

0 

rhevaltteri 

0 

3 

Po 

0 

1 


U 

J) _ 

0. 

christae 

0 

3 

I 2 

0 

! 

1 0 

0 

0 

’ u 

demirtensis 

0 

3 

' 0 

! 

1 

i 0 

0 

0 

u 

halieo.s 

U 

3 

‘ 0 

1 

U 

[ 0 

! 

r 

u 

helicoidaie 

0 

U 

! ^ 

1 

U 

1 

U 

[xr 

u 

Johannae 

0 

3 

î 0 

! 

0 

u 

U 

1 

0 

keaen.sis 

0 

3 

! 0 

! 

u 

0 

u 

i 0 

! 

lothari 

U 

U 

ru 

! 

! 

2 

u 

Lj»_ 

u 

oertzeni 

U 

3 

r 

b 

U 

0 

0 

u 

u 

jHtrnasiam 

0 

3 

1 

0 

U 

0 

! 

1 

0 

reth im nonensis 

0 

3 

1 

U 

U 

0 

! 

1 

0 

reticulatum 

U 

3 

i 1 

u 

! 

0 

0 

u 

u 

samium 

U 

3 

; 

1 

0 

0 

1 

! ! 

0 

tarrftcen.se 

U 

ü 

i t 

u 

0 

2 

u 

u 

n 

thersites 

U 

3 

1 t 

0 

(1 

0 

! 

t 

0 

turcicurn 

U 

3 

! 

b 

! 

2 

0 

n 

n 

adolphi 

1 

0 

^ 1 

u 

1 

2 

U 

0 

u 

a.styfMtlaeens is 

1 

3 

; 

1 

U 

0 

U 

u 

! 

tHikurianam 

1 

3 

« 

1 

! 

2 

0 

u 

0 

tMtrceum 

1 

3 

1 

0 

U 

0 

U 

u 

! 0 

bisan'hianum 

1 

2 

1 0 

u 

! 

U 

0 

u 

0 

histimutatum 

1 

3 

i 0 

! 

U 

U 

U 

u 

1 

boeoticum 

1 

3 


u 

U 

U 

u 

! 

i u 

cyctadicum 

1 

3 

U 

I 

U 

0 

b 

! 

' 0 

fa mayustensis 

1 

0 

0 

u 

i ! 

2 

0 

u 

i^U 

(fardullanum 

1 

3 

0_ 


Pu 

U 

? 

2 

^o 

giustianum 

1 

3 

1 

^b 

u 

0 

u 

u _ 

‘ q 

(folcheri 

1 

3 

! 

0 

0 

0 

I 

u 

' 0 

heterura 

1 

0 

? 

•t 

1 

U 

0 

0 

f 0 

ikariu 

1 

3 

0 

! _ 

0 

U ^ 

0 

u 

r 0 

itium 

1 

0 

! 

0 

0 

2 

0 

0 

0 

karrutniensis 

1 

3 

2 

0 

u 

0 

0 

! 

1 « 

tasith ifmettsis 

1 

3 

0 

b 

u 

0 

0 

0 1 

! 0 

lerisarcobelum 

1_ 

0 

0 

1 

0 

2 

1 

! ’ 

i 0 

maa.sseni 

I 

3 

0 

! 

0 

U 

! 

u 

1 0 

matkini 

1 

2 

2 

1 

n 

^ 0_ 

0 _ 


ro 

meiinum 

1 

0 

0 

! 

0 

2 

0 

" ^ 1 

[b 

minoicum 

1 

2 

! 

U 

u 

0 

! 

0 

0 

nyphoni 

1 

3 

! 

U 

u 

0 

0 

! 

0 

fisseticum 

1 

2 

! 

u 

u 

0 

u 

u 

0 

fMigeti 

1 

‘ 3 

! 

u 

0 _ 

U 

1 u 

! 

0 

panonn i ta n u m 

1 

3 

1 

0 

0 

U 

0 

u 

! 

pariutn 

I 


0 

! 

! 

2 

u 

q 

0 

planarioides 

I 

1 3^ 

! 

0 

0 

0 

1 I 

! 

ö 

pntecoj 

I 


0 

! 

0 

1 ^ 

u ^ 

0 

0 

pseudofMinonn i tanu m 

1 

i ^ 

0 

! 

0 

1 0 

! 

0 

u 

rodnae 

1 

; 3 

0 

! 

0 

î 0 

1 

0 

0 

seriphium 

1 

1 3 

0 

! i 

i 0 

i 0 

0 

0 

0 

sturanyi 

1 ; 

1 I 

1 

0 

0 

1 2 

1 

0 

0 

subagreste 

I 

3 

ü 

! 

1 

1 2 

() 

0 

0 

tauricum 

> 

1 “ 

U 

! 

0 

2 

0 

0 

1 

cazioti 

2 

i ^ 1 

2 

0 

! 

0 

0 

0 

0 

gai'dosensis 

2 

3 

! 

0 

! 

0 

0 

0 

0 

gtandutosum 

2 

0 

2 

2 

0 

2 

0 

0 

0 

yorgonium 

2 , 

1 3 

! 

0 

U ; 

0 

0 

1 

n 

kythireusis 

2 

0 

! 

0 

! i 

2 

0 

0 

0 

neuteboomi 

2 

1 

0 

! 

! 

0 

0 

0 

0 

chrysorroyatissertsis 

3 

3 

2 

0 

0 

0 

u 

0 

0 

abessinicum 

3 


! 

0 

! 

-A 

0 

0 

u 

afer 

3 " 

3 

I 0 

1 


U 

u 

! 

0 

concremcntfMiu m 

3 ' 

3 

? 


U 

0 

u 

0 

0 

deckeni 

3 

3 

2 

2 


0 

0 

0 

n 

ercittae 

3 

U 

! 

0 

0 

o 

1 

0 

u 

hesperium 

3 

0 

2 

? 

! 


0 


J)_ 

kasium 

3 

3 

0 

U 

0 

u 

0 i 

^o^^ 

^ 0 

korthionensis 

3 

3 

! 

P) 

0 

0 

> j 


0 

kftschanum 

3 

0 

! 

0 

u 

u 

0 ' 


0 

laet'e 

3 

0 

0 


0 

0 

0 

ü 

0 

timacoides 

^ 1 

U 

0 

1 

0 

2 

0 

0 

! 

tombricoides 

3 

3 

0 

l 

0 

0 

1 

0 

0 

nitidum 

3 

3 

2 

0 

1 

2 

0 

0 

0 

fHtusonbyi 

3 

b 

1 


1 

! 

0 

0 

0 

riedetianum 

3 

0 ' 

1 


0 î 

2 

0 

0 

0 

rtiscoana 

3 

' 2 1 

r 

0 J 


0 

0 

0 

0 

Übanoticum 

? ! 


2 

? t 

-j_; 

2 

0 

0 

0 


altaicum 
agreste 
altimirai 
tarracense 
Ubanoticum 
adolphi 
ilium 
sturanyi 
famagustensis 
lothari 
parium 
helicoidale 
levisarcohelum 
melinum 
tauricum 
limacoides 
glandulosum 
kythirensis 
abessinicum 
hesperium 
ponsonbyi 
ercinae 
riedelianum 
koschanum 
laeve 
heterura 
neuteboomi 
bisacchianum 
chevallieri 
berytensis 
demirtensis 
bakurianum 
subagreste 
christae 
reticulatum 
turcicum 
oertzeni 
barceum 
giustianum 
osseticum 
panormitanum 
boeoticum 
nyphoni 
pageti 
gorgonium 
kamaniensis 
maikini 
golcheri 
minoicum 
planarioides 
parnasium 
rethimnonnensis 
thersites 
lasithionensis 
ikaria 
praecox 
seriphium 
keaensis 
astypalaeensis 
bistimulatum 
johannae 
cycladicum 
gardullanum 
maasseni 

pseudopanormitanum 
rodnae 
halieos 
samium 
afer 

concrementosum 
lombricoides 
kasium 

chrysorroyatissensis 
korthionensis 
deckeni 
vascoana 
nitidum 
cazioti 
gavdosensis 

Fig. 829. The first of the three shortest cladograms of the subgenus 
DerfHTrtuis. str. 

10 steps long, of CI = 0.90, R\ = 0.75 and RC = 0.675. 
Character 6 (plate on the stimulator) shows a convergence 
while character 5 (penial 0and) is a true synapomorphy of 
Deroceras, Liolytopelte and Furcopenis. In the alterna- 
tive fragment of the cladogram (smaller diagi’am in Fig. 828), 
character 6 is a true s^mapormophy of Liotytopette and 
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heterura 
neutebaomi 
bisacchianum 
chevaüieri 
herytensis 
demirtensis 
bakiirianum 
subagreste 
christae 
reticulatum 
turcicum 
oertzeni 
barceum 
giustianum 
osseticum 
panormitanum 
boeoticum 
nyphoni 
pageti 
gorgonium 
kamaniensis 
malkini 
gotcheri 
minoicum 
planarioides 
parnnsium 
rethimnonensis 
thersites 
lasithionensis 
garduUanum 
ikaria 
praecox 
seriphium 
/ohannae 
cycladicum 
keuensis 
astypalaeensix 
bisttmulatum 
maasseni 

pseudopanomiitanum 
rodnae 
hntieos 
samium 
lombricoides 
afer 
kasium 

concrementosum 
korthionensis 
chry soroyatissensis 
gavdosensis 
cazioti 
uitidum 
deckeni 
vascoana 
altaicum 
agreste 
ultimirai 
helicoidate 
Inthari 
parium 

tevisarcobetum 
melinum 
tauricum 
timacoides 
gtandutosum 
famagustensis 
libanoticum 
tarracense 
itium 
\turan\i 
adotphi 
kythirensis 
abessinicum 
riedetianum 
ercinae 
koschanum 
taeve 

hesperium 
ponsonbyi 

S.*i(l Tho socHind of iho (hi*cr shorlesi clado^anis of ihe suhf^'nus 
LfrnM'rrttss. slr. 

Liftapvltv vvhereus eharaeler 5 under^oes reversal in A///o- 
Ifcttr. The eonver^enee of (‘haraeler () is Ihe inore likely 
inlerprelalion, beeaiise of Ihe different strueture of the 
stiinulator plate in the tvvo taxa. 

1'he follovvinjJ transformation series sened as the basis 
for reeonstruelingphvio^îeny of the niembers of the sub^Mius 
iJrrorcras s. str. (1'able II; speeies of doubtful status or ones 


for whieh no information on the eharaeters used for phylo- 
genetie eonsiderations is available have been omitted from 
the matrix): 

The eaeeum on reetum (eharaeter 1 in the matrix) is in 
some speeies long - longer than wide (0); in other it is 
shorter - as long as or shorter than wide (1); in some 
members of Deroreras the eaeeum is absent but the termi- 
nal part of reetum vvidens abruptly (2); finalJy there may be 
no eaeeum nor widening on the rectum (3); the eharaeter 
vvas treated as ordered. 

The penial gland is either absent, or it may be present 
and then singie or multiply branched. of various length. 
Sinee it vvas impossible to deeide if the transformation series 
w*as linear or branehed, it was split in tvvo series. Charaeter 
2 was: (penial gland absent (0); eovered vvith numerous 
papillae (1); short, multiply branehed (2); long, multiply 
branched (3); the eharaeter was treated as ordered. Charac- 
ter 6 vvas: penial gland absent (0); single tubercular (1); 
single finger-like (2); the eharaeter was treated as ordered. 

Analogously, it eould not be aseertained if the transfor- 
mation series of the slimulator was linear or branehed; I 
have sueeeeded only in eslablishingthat tlie plesiomorphic 
eondition vvas the stimulator in the form of folds. Conse- 
c|uentlv\ the charaeter was eoded as two transformation 
series: one (charaeter 3 in the matrix): stimulator in the 
form of folds (0); as a flattened eone (1); as a eone (2), being 
treated as ordered; and the other binarv* (eharaeter 4 in the 
matrix): stimulator in the form of folds (0); fan-shaped (1). 

The eharaeters related to the penial appendix vvere 
treated in the same w*ay and for the same reason. The 
aneestral form of the appendix vvas most probably single, 
finger-like, and from this starting point the evolution 
proeeeded in three direetions. Menee there are the following 
transformalion series. Series one (eharaeter o in thc 
matrix): penial appendix single, finger-Iike (0); penial 
appendix absent (1). Series 2 (charaeter 7 in the matrix): 
penial appendix singie, finger-Iike (0); penial appendix 
poeket-like (1). Series three (eharaeter 8 in the matrix): 
penial appendix single, finger-like (0); penial appendix 
eonieal (1). Series four (eharaeter î) in the matrix): penial 
appendix single (0); penial appendix multiple (1). 

The shortest three cladogi’ams of members of the 
subgLMiusZ>crorc/Y/,s* sensu strieto, generated with mhennig* 
option, are |)resented in Figures 820-830. Each is 80 steps 
long. of CI = 0.18, KI = 0.70 and KC = 0.14. Consideringthe 
number of taxa (70 species), they are short, but this seems 
to result from the lovv number of available eharaeters rather 
than from Iheir eonsistent distribution.The lowvaluesof the 
eonsisteney index and resealed consisteney index testify to 
ahigli proportionofhomoplastieevolution. Irrespeetive from 
the topologv* of the eladogi*am, all the eharaeters show 
numerousinstane('sofhomoplasy:eharaeter 1 from 17 to 18, 
2 from 7 lo 8, 3 from 11 to 12, 4 from H to 7, n from 8 to b, 8 
from 8 to 7, 7 from 7 to î), 8 from 4 to 8, 9 from 3 to 5. 

In the first eladogi*am (Fig. 829) eharaeter 1 (eaeeum on 
reetum) shovvs 10 instanees of progi*essive evolution and 8 
reversals; eharaeter 2 (penial g1and absent/multiple) - 
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heterura 

neuteboomi 

bisacchianum 
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bakurianum 
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lasithionensis 
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seriphium 

keaensis 

astypalaeensis 

bistimulatum 

maasseni 

pseudopanormitanum 

rodnae 

lombricoides 
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johannae 

halieos 

samium 
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minoicum 

osseticum 
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pageti 
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malkini 

planarioides 

pamasium 

rethimnonensis 

thersites 

turcicum 

reticulatum 

christae 

cazioti 

gavdosensis 

vascoana 

deckeni 

nitidum 

chrysorroyatissensis 

korihionensis 

concrementosum 

kasium 

altaicum 

agreste 

altimirai 

helicoidale 

lothari 

parium 

lesisarcobelum 

melinum 

tauricum 

Umacoides 

/amagustensis 

adolphi 

tarracense 

iiium 

sturanyi 

glandulosum 

k^thirensis 

libanoticum 

abessinicum 

riedelianum 

ercinae 

koschanum 

laeve 

hesperium 

ponsonbyi 


Fig. The Ihird of the three shortest ehido^ms of the subfîonus üt^mrt^ras s. str. 

4 instances of progressive evolution and 3 rcversals; eharac- 
ter 3 (stimulator folds/cone) - 7 instances of progressive 
evolution and 4 reversals; character 4 (stimulator folds/fan) 

- 5 instances of progressive evolution and 1 reversal; 
character 5 (penial appendix single/absent) - 1 instance of 
progi-essive evolution and 5 reversals; character (> (penial 


gland absenl/single) - 4 instances of progressive 
evolution mid2reversais; character 7 (peniai appen- 
dix finger-like/pocket-Iike) -7 instances of progi-es- 
sive evolution; character 8 (penial appendix finger- 
like/conicjil) -5 instances of progressive evolution; 
character 9 (penial appendix single/multiple) - 3 
instances of progressive evolution. 

In the second cladogram (Fig. 830) character 
1 (caecum on rectum) shows 13 instances of pro- 
gressive evolution and 4 reversals; character 2 
(penial gland absent/multiple) - 4 instances of 
progressive evolution and 3 reversals; character 3 
(stimulator folds/cone) -9 instances of progi*essive 
evolution and 3 reversals; character 4 (stimulator 
folds/fan) -5 instances of progressive evolution and 
1 reversal: character 5 (penial appendix 
singleyabsenl) -4 inslances of progi-essiveevolution 
and 6 reversals; character () (penial gland 
absent/single) -4 instancesof progressive evolution 
and 2 reversals; character 7 (penial appendix 
finger-Iike/pocket-Iike) - 7 instances of progi’essive 
evolution: character 8 (penial appendix finger- 
like/conical) - 5 instances of progressive evolution 
and 1 reversal: character 9 (penial appendix sin- 
gle/multiple) - 4 instances of progressive evolution 
and 1 reversal. 

In the third cladogi-am (Fig. 831) character 
1 (caecum on rectum) shows 11 instances of pro- 
gressive evolution and 7 reversals; character 2 
(penial gland absent/multiple) - 4 instances of 
progressive evolution and 4 reversals; character 3 
(stimulator folds/cone) -10 instances of progi'essive 
evolution and 1 reversal: character 4 (stimulator 
folds/fan) - f) instances of progi’essive evolution 
and 1 reversal; character 5 (penial appendix sin- 
gle/absent) - 3 instances of progi’essive evolution 
and 6 reversals; character () (penial gland 
absent/single) - 4 instances of progressive evolution 
and 3 reversals; character 7 (penial appendix 
finger-like/pocket-like) - 9 instances of progi*essive 
evolulion: character 8 (penial appendix finger- 
like/conical) - 3 inslances of progi*essive evolution 
and 1 reversal; character 9 (penial appendix sin- 
gle/multiple) - 3 instances of progressive evolution. 

Characters 1 (caecum on rectum) and 3 
(stimulator folds/cone) are the most incongi’uent 
with all the proposed topologies, together account- 
ing for ca 25 convergences and reversals. It can be 
thus concluded that they actually did undergo 
homoplastic evolution and are unreliable as a basis 
for phylogeny reconstruction. All the remaining 
characters (2 and 4-9) show less homoplasy but most of 
them (5-9) are not inclusive enough to delineate larger 
phylogenetic gi-oups of species. 

Although at present there are no data which could sei*ve 
as a basis for the choice between the three cladogi*ams, the 
folIoN\ingconcIusions can be drawn. 
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1. The evolution of the subgenusZ>fv*orrm,s* s. str. displays 

nuinerous eonverpfenees and reversals, bein^ to a lar^e 
dogfïw of inosaie eharaeter. 

2. In the presented eladoprains it is inipossible to delineate 

gfi’oups assoeiated vvith partieular areas. However. rather 
inany of the Greek endeinies. in all the elado^*ams. are 
elosely related. 

3. Based on Ihe eharaeters eniployed in the analysis, the 

hi^h number of speeies eould not be divided into unam- 
biguous^n'oups. Probably, eontran* to the remainin^taxa 
of/V^’iolimaeidae, the speeiation and dispersal vvere ven* 
inten.se and led to invasion of lar^e areas of the Pale- 
aretie without a elear differentiation into gi’oups assoei- 
ated with partieular reffions. Eaeh part of the present 
distribution area üiDcrocerds s. str. seems to have been 
eolonised more than onee, 

4. It is impossible to point unambiguously to the di.stribution 

eentre of Dcroccras s. str., but beeause of ils number of 
speeies, many of whieh are rather elosely related. the 
area of S Balkans seems a likely eandidate for the eentre 
of oripn and distribution. 
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ubt\ssini(Him <-us) 385,393-iî95.552, 
589-582 

ubsdloni (Absoloni) ÎIHb’. 524, 546. 
547. 554 

udolphi 385. 390, 395-397. 443, 
589-582 

afer 385,393,3ÎJ5.398.432,580-582 
ugresti* 358, 372. 381. 385, 388. 389. 
397-4(M), 481. .5()î), .547, .5,52.578, 
589-582 

a|{rt‘slieulus 386,517 
ajrreslis .385, 388, 397 
a|[n'('sto|)siK 386. 547 
A^n'iGlimaeidae 347-356. 3.58-362. 
364-366,371 -373,375.380-382. 

385.387.388, .394,397.4(M>. 470. 
554. 569. 575. 579, .58.3 

A^iolimm'inae 348, :I85, 388 
.AjJTiolimax 3.52, :i88. :i94. 551. 

577, 578 

ultaieum (-us) 38.5. :I89, :i99, 491, 
.542, .589-.582 
alt(‘nui :i86, .509 

ullimirai .385, :i86. :|89.402.40.3,467. 

.521,.58()-.582 
Amalia.561..578 
.Ananowi .386,517 
andrios 4.53.457 
araneus .386, 462 
Arelolirnax :I94 
armenia :i86, .5:i8 

asl>palae(*nsis :i8,5. 391. 402, 

404-407. 419, .58()-.5.S2 
atoi 386. 575, 578 
atl(‘msi (.Attemsi) :186, .547, .5.54 

bukurianum (-us) 385,392.405, 4(M>, 
408-412. 517. 519, .589-.582 
barmim (-us) ,385. :I91. 402. 407. 

41.3,414,429. 4.30, 580-.5V2 
iH'rendli 386. .551. .589-.582 
b(‘r.vien.sis ;t8.5. .390, 406, 408, 413, 
41.5-417, 1.57, 4(>7, 478. 480 
bilobatus :i8.5, :I97 
bisaeehianum :18,5. .392, 414, 418, 
.580-.582 

bistimulatum :i47. :i85. :i9l. 40,5.414. 
419-421..5H0-.582 

iHHHilieum .385. .3ÎM). 419, 122, 423. 
,580-,582 

Hoellgi*ri (Lyto|H‘lte) .386. .561, .564 
lHH‘tt|JH*ri (lJer(H‘(*ras) (Bo(*llt(eri) 

38.5.388, 419 
l)o(*lltri‘ri (L>1 o|h*I 1(‘) .564 
bosnensis :iS6, .521 
Bovenoti :î86, 462 

braiini .354,3.56. :i.58. :i86, ,57.5-,577 
briinnueus 38(i, 4(>‘2 
brunnea .388 
“Brunneri” :i85. 421 
brunneus .386 
bu(‘har:i8.5, 401. .542. .543 
bulpirieum (-us) :î8.5, :îKS, 421. 424, 
425 

bun‘selii (Buresehi) 375, .379, :î86, 
.391. ,5 :î6. .5:î8. 5 I:î-.54.5 

eallalis :îS6. .524, .5.39 
eampestris :î 86, 462 
(’aruunae .386. 488. .5(M) 


easpium (-us) :I86, ,5.38, .541 
eaueasieum (-a) 371, 375. :I86. :î93. 
538, .541,546-548 

eazioll .385, :î92, 424, 425. 444, 445, 
.580-.582 

cecconil (Ceceonii) 386, 48S 
ehevallieri :î85,:)»). 425,426, .589-.582 
ehristae :î85.388, 42(i, 428, .58()-.582 
Chorolimax 388 

ehnk'sorroyatl.ssensis 385, 392. 402. 

408, 428-430, .589-.582 
eireularis ,386. 5.55, .5.56 
(‘(H‘ciger 385, 397, .399, .54.3 
eoneremenlosus (-um) ,385,393,4:î(), 
.580-,582 

erimense 386, 521, .549 
eorsieus 385. 424. 425. 443, 445 
eyeladieum :î85,:fie, 4,30-4:G,.580-.582 
evprius (-um) 38.5, 408, 413 
cyrniaeus :î86, .578 

dallaii .38.5, .388, 425. 4.30, 431, 4 :î:î, 
4!M) 

dalmatinum .386, 474 
damaseensis 385, 408 
darioi :î.5(>. :î8(), .554, 555, .557-,560 
deckeni :î8,5. :î88. 4:11-433, .580-.582 
demirtensis .385, .3!M). 43,3, 4 :î4, 
,580-,582 

l)er(K*eras .347. .348. 351. 353, .3.59. 
.362, :î64-.3(i(>, 369 -:î7:î, 375, :î,S0. 
381, :î8.5, :î88. :î94. :î 98. 406, 414, 
419, 425. 428. 434. 436, i:î8. 
441-445. 447,44.S. 463,46(i-470. 
476, 478,486, 494.511,519, ,532. 
,53,5. »5:i7, .542,551,5,54. .560, ,5(il, 
.564, ,573, .577-.58.3 
I.H‘roeerasidae ,387 
Deroet^rasinae :î 87 
lX*nKvrulinae .387 
(lobrotdcus :î,S(i. ,521, ,527. .540 
Drv'monius ,386, ,507, .578 
dubius (-um) .385.386. .388. 4 :î:î. 434. 
441 

py'mczevviezi .386, .521.5 :î8 

ereinae .385, :î9:î, 428. 435. .580-582 
escheriehi ,354. :î.58. :î86, 575.578 

fumut{ustensis :î85, .392. 4:i6. 437, 
.580-.582 

falrense ,386. 512 
Fedseh(‘nkoi :î8r>, :î97 
fedselu'nkoni .385. :î 97 
forcarti .386. ,524 

Fureop(*nis 348. .351, :î.5:î, .3(>2. .364. 
:î(i5.369.370.375, :î81. .382, .386. 
.3.88, 554, .560, .579-.582 
fuseum (-us) .386. 549. .V)4 

IJallacriensis :îS 6. .5.55. .5(>0. .5(>1 
tîiirdullanuin (-us) :î8.5. .392, 4.36, 
4.38, 4.39, .58Ü-.5.S2 

jîavdosensis 373. ,385. :î92. 4:i8. 440. 
,580-.582 

tîeresiensis 386. .5,54. .557, .560, .562. 
56:1 

fjetieus .3.86, .524, .529. 540 
jJÎmirranus 385. .394, ,395, ,552 
fîiuslianum .38.5. .390, 4.34, 441. 442, 
552. .580-.582 


^andulosum (-us) 385, 392, 4.30, 
441, 44 :î. 580-582 
globosuK .386, 462 
gofanus .385, 436, 438. 439 
golcheri 385,390,425,44.3-445.480, 
490. 580-582 

^)rgonium :Är),:î!e,‘14,5.446.580-582 
gracilis 386, :î88. 4(i2 
grossui 38,5. 408.4i:î, 417 
grusina .386. .5,38. .541 

halieos :î8.5. :î!M). 447, 4.57, .580-.582 
hamatuni :î8(i. 538 
helieoidale 385.3HI. 447.448, .580-582 
llemphili :i.S(>. 462 
hercegovinae 386. .524 
hereuluna 386. .5:î6, .537 
hesperium :î85. 397, 448, 449, 4(>2. 
465, 580-,582 

heterura 385.388,449,4.50, .580-582 
hilbrandi .386. 480. 482 
hispaniensis :îS(), 470. 472-474 
hoplites .3.5(i. .386, .5(i9.573. 574 
Horsti:î86..551..55.5 
hueulorum :î86, .542. .543 
hydrobius ( um) :î 86, .542. ,543 
Hydrolimax 388. :î!) 4 
li>’pc‘rb(>reus 386, ,394, 3!)!), 4(î2 

ikaria :î8.5. :î9]. 4.50. 451. 4.5.3. 514. 
58()-.582 

ilium (-us) .38.5. .3iM), 451. 452, 48(>, 
.521, 5,36. .580-,582 
iinmaeulatus .386, 470, 473 
ing(‘rsolli :îH(i. 4(i2 
ilvatieu 488 

.Ja(H‘k(*li ,5,51 

jM(‘ekeli :î8(>. 478, .524. .5.30. .''>40 
Jiekelii :î8(i 

johannae ,38,5, .389. 447. 4.5:i. 1.54. 

457, .5S0-.582 
jordunieiis .38.5, 408. 414 
juranum 386, 51.3. 514 

kaffanum (-us) .38(>. .551, .5.52 
Kaleniz(‘nko .388 
kandaharensis .386, ,394. 564 
kamaniensis .385. .391. 4.53, 4.55, 
580-.582 

kusium 38.5, 39,3, 4.5:1. 4.56, .580-.5,S2 
k(‘a(‘nsis 385. 389, 447. 4,53, 457. 

4.58. 514. ,580-582 
klemnii :i86. 472 

kontamim (-us) :î85,388, 4.57. 460 
korthionensls .‘185. :î9.3, 4.58-460, 
485, .580-.582 

kosehaiuim (-us) .38.5, ,3!).3.395, 4(>0. 

.580-582 
Kryniehia :î88 
Kry niekla :îS 8, .570 
Kr> nickillus .348, :î5l-:i.5.3. .362, :î(i4. 
.365, .3()9,370.381. .382, .386-:î88. 
4,50. ,5(i!), 570, 573, 57!) 
kylhir(‘nsis :i85. .392,461.4(£», .5.SO-.582 

lahani .386, .5,52 
huHinieum :î8(i. 419. 488 
laeve :î.56. 3.58, 362, ,371-375. .380, 
386, :îS 8, :i!)2-:î94. 448, 41!), 
462-A65. .551, .5.S0-,>82 


laevis ,388, :î94. m 
lasithionensis :îS6, :î91, 4(i,5-4(i7, 
.507, 580-.582 
l>chmannla 470 

levisarcobelum :î86. 391, 402, 466, 
467. 469, .580-.582 

libanoticum (-us) 3vS(i. ,388, -167,470, 
478, 580-582 
libcgoli 485. 486 

limacoides :î86. 39,3, 467. 469-471. 
580-582 

Limac'clla :î88, 421 
Liniucidae 3,52.3,53. 469. 470.579 
IJmax ,388. .‘194. 397, 470, ,575,579 
Liolytopelle 370,371. .386.388.393, 
.535.5.36,541.542.561.573,579, 
580 

lombri('oides 386, 393, :î94. 470, 
472-474,481.557,560, .580-.582 
longi(H)Uis.386,.5(il..562 
lolhari 386, 389, 474, 481. ,580-582 
lolrensis 386. .536. 538 
lumbri(‘()l(le.s 470. 473, 481 
Lumbricus 473 

Lylopelle 348, ;î 51. 3,53, 362. 3(i4. 
365, .3(i9.37U, .‘181. ;î82. :î8(>-388, 
.5:15, ,5.36. 542, ,561.579, .581.582 


maasseni :î 86.392. 474.475. .58(K582 
maeulata (-us) 386, .542, 546, .561, 
.564-.VMi 
Muggi .386, ,5,52 
Mulino 386, .394 

uiuJkiiil .386, :î!M. 47.5-479, .58()-.582 
malzani (Mallzuni) :î86. 480. 482 
Megalo|)eltu :î(i2, ,388, ,5(i4, 579 
Megalop(‘lte :i48. :î51-:î,53, :u> 4. :Ui.5, 
.369,370. :î8I , :î82. .386-:î88. 564, 
579 

nielan<K‘(‘phala .386 
nu‘iano(H‘phaiMs (-um) .38(i, ,541. .5(>!). 
.570,572 

m<*linum :î86, :î!M), 47(i. 480-482, 
,5S()-,582 

mentonieus .38(), 4(>2 
m(‘ridioimle :)86. 488 
MesoIimaeinHe 348, :t8(>, 57,3 
Mesolimax .348. 3,51 -:î. 56, :î(i2. .364. 
:î65. :î69, 370, :î8i , :î82, :î86-:î 89. 
4!)4-.5()0, 57.3, 575, 579 
Milax .561, .578 

minoieum .3H(i. :î!M), 476. 478, 483. 
.580-.582 

minutus :î85. :î86. :î!) 7, 486 
moldav ieum 3.58.372. .38(i. .394, 542, 
.543, 5.50 

monentolophus 386. 4(i2. 4()5 
moiitanus 386, 462 
murinus 3 86, 516 

neu t elH lom i :î 8( i. .‘ÜG. 47K. 481.580-582 
ni(H*nsis :î86. .507 
nigreseensis :î86. 470 
nigiHK'lypeatum (-ii) :î8(). :î88, 414, 
4(Î7. 478, 480 

nitidum :î86. .393, 4.36. 480.481. 485, 
.58Ü-.582 
nonegieuK .388 

n>'|)honi ,3S(>, ,390. 482, 486. .580-,582 
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obliqua 385. 397 
tK*fidcmalis 38«. 394. 543, 551 
m'rtzcni 38«, 389. 485-487, 489, 
580-582 

ollcniana .‘tö«. .5:9). .5:^7 
ossclicum (-us) .390, 452, 48«. 490. 
491..521,580-.582 

padisii :m, 388, 488, .5:30 
pa«cll 38«, 390, 419, 488. 492. 493, 
.580-582 

Pallar>i 38,5, 408.413 
pallidus :38.5. .397 

panorinitanum 371. 38«. .391. 419, 
425,431.4,33,4.34, 444,445,505, 
580-582 

paradisiacus 385. 397 

parium :3Hli:3fle, 490, .5(X>-.5(]2, .580-582 

Parklnsi :38«, 4«2 

parnasium .385, :389.494. .5(X3..5H1KVÜ 
parMilus 38«, 4«2 
pclluciduK 38«, 4«2 
Pentheri .38.5,408,413 
I^ocniciaca 385. 408 
piclus 38«. 4«2 

planarioidcs 38«. :390, 494. 504, 
580-582 

Plathy.stimulus 394 
IMatjloxon 5«1 
pojoritcnsis 385,397,399 
Polloncrac (-ai) 38«. 488 
polylohatum 38«, 391, 4«5. 4«8 

RcccK^ed: 1 .June 1999 
Awcpted: 1 July 1999 


ponorl :m, :m, 495, .505 
ponsonh\i 38«. 393, 495. ,500, 502, 
50«,‘507.512, .580-.582 
praccux 3.58, .3«4.371,373. .375.381, 
38«. :391, .502, .507, 508, 513, 
.580-582 

pscudodioicus :38«. ^(i'^ 
pseudol>1o|)cltc .38«, 488, .524. .527, 
.529. .540 

pscudopanormitanum :38«, :391,419, 
502, 509,510, .58(K582 
pycnohlcnnius 385,397 

quccnslandicus 38«. 488 

ramosum 38«, .521 
rcnschi .38«, 4«2 

rcthimnoncnsis 37.5, 38«. 389, 46.5, 
46«. .505,511-513, .522,580-.582 
reticulatum 3.58, 3«0, 363, 365-,3«7. 
371.372.374-377,381.38«. 389. 
:397.399,402,406,425,474,481. 
489.507, .509,514-41«, .527, .542, 
.543, ,549,5.52, 578. .580-.582 
rhodcnsis :38«, 388, 511,517 
ricdclianum 38«, 393.500, 502, 511. 

512, .518,519 
rhanus 38«. 494 

rodnac 358, 371, 373, 375. 38«. .391, 
474, .502, .509.512-514,519-522, 
.580-582 

romanicus 38«, 51« 


roscni ,‘385. 405 

samium .369, :38«. 3.89,40.5.451,4.5:3, 
457,514, .523. .580-582 
sardus :38«. ,5.52, .5.54 
saronicum :38«, 488 
Scharffi 38«. 488 
schemachcnsis 385, 405 
sc’hlcschi 38«. .524,527 
schulzi :38«. 462 
scmitcctus 386, 388. 578 
seriphium 38«, 392. 419, 514, 
.524-.52«. .580-.582 
sibiricnsis 385,399 
silvatica 38« 
simplcx397.399.543 
simrothi 3,5«. 38«, .509,564. .5«(^5«8 
Stcindachncri :385. 408, 413 
sti^iatoida .385. :399 
sturan.vi 355,35«. .371,372,375,378, 
380,38«. 390.397,512,516,517, 
.527-529, ,580-.582 
sul)occidcntalis .‘380, 53« 
subagrestc (-is) 38«, :392. 394, 40«. 
517, 530..531,,580-.582 

tarraccnsc :38«, .389, 519, .521, 532, 
580-582 

tauricum .38«, ,391, 521, .533, .538, 
.549, .580-582 

thersltcs (Thersites) .38«. 389, 419, 
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.507, .521. .522. .5:34-.5.36. .551, 
.580-.582 

Toxolimax 370,38«. .569, .573, ,579 
trabzoncnsls 38«. 394,544, .5.52, .5.53 
transcaucasicus .385,397, .399, ,524 
transi*aspia 386, .561, .562, .56*1 
transitorius :38,5, .‘399 
transsylvanicum (-us) :38«. 488, ,524, 
.530 

l'nipidol.vlopcltc .5«! 
tunicata 386. 507 

tunicum 38«, 389. 424, 4,57, 474, 
478,488,489.49.5, .509.524,527, 
.529,530,537, .539.540.580-582 
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urbanskii 38«, 414, .569.570-573 

valcntiana 469 
varians 38«. 578 
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